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RECENT ADVANCES IN 
VASCULAR SURGERY 
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ae OGMATISM impedes progress. 

Sarl Bec hicago 
ra Chicago Enthusiasm should be an expression of interest 
Isidore Cobn aye oe in the evolution of better methods for the treatment 

/, B. Coley ew Yor 

° A-Coll Ann Arbor of disease entities. It should not be the indication of one’s 
therm —— desire to deduce statistical conclusions favorable to a particu- 

l Boston 

“pm Los Angeles lar method. Enthusiasm, therefore, should lead one to test 
Charles A. Elsberg . New York new methods, but not to dogmatize too soon about the cura- 
tive value of the new procedure. 
J. H. Gibbon Philadelphia Dr. Robert Millikan has recently said: ‘Individual 
Ball Goetech Passes workers, unrestrained in a new field tend to set up hypotheses 
Perey Kensas City that seem to fit their particular experiments or their pa siege 
C.Gordon Heyd New York lar theories. If the present craze for the new regardless . 
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R. H. Jackson Madison nugget of sober uncolored truth may become the most 
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H. A. Kelly Baltimore prediction that our prese ge, 

Arthur Krida ota new regardless of the true, will be looked back upon by our 
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Jerome M.Lynch New York we ourselves feel because of the credulity of the middle ages 
meapogeieny age or the smugness and hypocrisy of the Victorian age. 

accieivmemis Newerk During the past twenty-five years progress has been made 
J. Tate Mason Seattle (1) in methods of examination of the extremities; (2) in the 
oe eee application of various tests to determine the circulatory 
H. C. Naffzi San Francisco 
ijian ‘adie sufficiency; and (3) by the adoption of methods of treatment 
C. R. O'Crowley Newark based on information thus far obtained. 
With the ever-increasing amount of 
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Eugene H. Pool New York to the sympathetic nervous sy stem, groups 
Na eteccsen gente sought to find the solution of peripheral vascular problems 
by a surgical attack on this important system. 

M. G. Seelig St. Louis In order that progress may be made in the field of “‘pe- 
|. Bentley Squier New York ripheral vascular diseases” certain fundamental factors must 
Seorge W. Swift Seattle bef, : 

Grant E. Ward Rdtnere be kept before us: 

J.H. Woolsey San Prancisco 1. Progress cannot result from fixed ideas. 
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2. The failure to utilize established cri- 
teria for diagnostic purposes makes it 
impossible to arrive at an approximate 
diagnosis. I say approximate because it is 
not always possible to ascertain with cer- 
tainty which one of the several so-called 
peripheral vascular diseases is being dealt 
with. Utilization of methods ill adapted to 
the condition confronting one will lead to 
disappointment. 

Let us admit that the continuance of the 
idea that Buerger’s disease, Raynaud’s 
disease and like conditions are peripheral 
in character is no longer admissible. These 
conditions are peripheral manifestations of 
a general disease. If this is true, all local 
operations intended to cure these diseases 
are based on erroneous premises. 

Any method of treatment which attacks 
the vascular disease question from a single 
vantage point is doomed to failure. The 
truth takes a long time to filter through 
the literature; many failures are never 
recorded. 

The truth of these general statements is 
borne out by recent literature dealing with 
peripheral vascular disease. 

For many years the profession looked 
upon Buerger’s disease as a rather un- 
common progressive disease of unknown 
etiology which seemed to have a predilec- 
tion for Jews. It is now recognized that 
Buerger’s disease attacks with equal fre- 
quency men of any and all racial, national 
and religious groups. 

It is not an uncommon disease and one 
of the criteria so often depended upon for 
diagnosis (the absence of pulsations in the 
dorsalis pedis and posterior tibial) is not 
necessarily an associated phenomenon. 

The differential diagnosis of Buerger’s 
disease and arteriosclerosis is not always 
easy. For some unaccountable reason cer- 
tain observers have recently stated that 
Buerger’s disease is not a progressive con- 
dition and that tobacco is the essential etio- 
logic factor. Such statements can hardly go 
unchallenged by the profession and the 
unfortunate wrecks who have lost two legs 
and are suffering from the progressive in- 


Editorial 


DECEMBER, 1925 


volvement of both upper extremities. 

The etiology of thromboangiitis obliter- 
ans has not been definitely established. 

No one method of treatment has thus fa 
proved a panacea. 

The advocates of sympathetic nerve 
surgery have met with definite rebuff to 
their early enthusiasm. Periarterial sympa 
thectomy has been shown to be ineffective 
and ramisection and ganglionectomy hav« 
no place in the treatment of cases where ob- 
literative changes are present. No amount 
of removal of vasoconstrictor control can 
cause dilatation of arteries which have 
definite changes in their walls. 

Patients with Raynaud’s disease who 
have been subjected to ganglionectomy 
have not only not been permanently re- 
lieved of symptoms, but have later had to 
have amputations done. 

Radical surgery on the sympathetic 
nervous system requires a great amount of 
anatomic preparation on the part of the 
expectant operator in order that he may 
avoid serious surgical accidents. Major 
sympathetic nerve surgery is bound to be 
associated with some mortality. The tragic 
phases and failures rarely reach the medica! 
journals, they may not even be noted ade- 
quately in the statistics of the registration 
area. 

It should be axiomatic that where con- 
servative, simple, almost harmless _pro- 
cedures based on physiologic principles can 
be used, the spectacular yet dangerous 
innovations of unproved value should be 
discouraged. 

In all vascular diseases of peripheral 
nature there are certain fundamental prin- 
ciples of treatment. These are (1) proper 
hygiene of the feet and hands, and (2) the 
improvement of the collateral circulation. 

Recently an observer stated: “Efforts t: 
improve the collateral circulation are sec 
ondary.” This is hardly fair to the patient. 
It is the claudication, the cold feet, th: 
pain, ischemic in character, and the im- 
pending gangrene for which the sufferer 
seeks relief. 
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[mprovement in collateral circulation is 

e primary immediate and all-important 
indication. 

There are several methods available for 

tempting to accomplish this end. Among 
taese may be mentioned the Buerger-Allen 
exercises, heat, whirlpool bath, triple 

phoid vaccines, spinal anesthesia, para- 
vertebral block, ramisection, ganglionec- 
tomy, intravenous infusion of hypertonic 
saline solution 5 per cent, Ringer’s solu- 
tion, alcohol block of peripheral nerves in 
the lower extremity, and the Pavaex 
method of Herrmann and Reid. Of these 
the simplest is the last. I can attest to its 
value. 

No one method is applicable in all cases, 
nor is any method which is applicable in a 
given case always the successful one. 
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Failures only emphasize the need for a 
broad point of view so that the unfortu- 
nate sufferer from a painful progressive 
disease is not unduly encouraged to believe 
that a single method to the exclusion of 
others will cure. 

I believe that work which has been stim- 
ulated by the two great masters of Ameri- 
can surgery, Professor Rudolph Matas 
and the late Professor Halsted, and car- 
ried forward by Buerger, Smithwick and 
Allen, Scott, Morton, Adson and Brown, 
Floto, Silbert, Menville, Veal, Louis Herr- 
mann, Mont R. Reid and many others has 
done much towards developing a profes- 
sion conscious of the existence of a great 
problem which is nearer to solution because 
of their efforts. 

IsipORE COHN. 
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N performing a thyroidectomy there 
are two technical errors which are 
most likely to be committed: (1) 
injury to the recurrent laryngeal nerve, 
and (2) injury to the parathyroid glands. 
The former is rarely committed if one 
has had a reasonable experience in thyroid 
surgery. The second error is more com- 
monly encountered than one is led to 
believe but the symptoms of parathyroid 
damage are frequently overlooked for 
months or years following the operation 
and therefore it is not emphasized as it 
should be. Acute tetany which is mani- 
fested while the patient is convalescing 
in the hospital, within the first three to 
seven days following the operation, Is a 
rather uncommon sequela of thyroidec- 
tomy. Chronic tetany, which is not mani- 
fested for months following the operation, 
is more commonly encountered than we 
are led to believe from the reports of 
most clinics. With the more frequent 
performance of total thyroidectomy for 
cardiac disease there is a still greater 
chance for parathyroid damage. 

In books on histology or physiology it is 
stated that the parathyroid glands have 
a normal anatomical position. The two 
superior parathyroids are referred to as 
being on the posterior surface of the 
gland at the junction of the middle and 
upper thirds of the gland, outside of the 
capsule, and on a level with the cricoid 
cartilage. The superior parathyroids may 
in some instances be imbedded in the 


thyroid tissue. The inferior parathyroids 
lie near the lower margin of the gland 
on its posterior surface or they may be 
more loosely placed and at times are even 
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located on the anterior portion of the 
capsule. In certain instances they may 
be completely detached from the thyroid 
and located in the mediastinum. If the 
parathyroid glands were placed as de- 
scribed, then, one would run little risk of 
injurying them if care were taken to 
preserve the capsule of the gland in doing 
a thyroidectomy. This is easily done in 
all instances with proper exposure and 
adequate hemostasis. 

MacCallum‘ found after studying 64 
cases that a typical arrangement of the 
parathy roids was present in only 20 out 
of 64 instances. That being the case one 
can readily understand that the para- 
thyroids are more frequently damaged 
than is generally admitted. Richter and 
Zimmermann® in 1927 reporting on 100 
consecutive thyroidectomies that were 
carefully studied for Chvostek’s or Trous- 
seau’s sign found parathyroid damage 
in 14 per cent of their cases. 

Wellbrock’ of the Mayo Clinic in 1929, 
reporting 1056 thyroid gland examinations, 
found one or more parathyroid glands 
in 7.76 per cent of the cases examined. 
The parathyroid tissue was verified by 
microscopic examination. Millzner® in 1927, 
reporting on 162 glands, found the para- 
thyroids on the anterior surface of the 
capsule in 12.9 per cent. 

The technical steps of a thyroidectomy 
necessitate the appreciation that the blood 
supply to both the superior and inferior 
parathyroid glands is derived from a 
distinct artery for each gland that arises 
from the inferior thyroid artery. Halsted 
and Evans? have shown that occasionally) 
the arteries to the superior parathyroids 
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re derived from an anastomotic branch 


»etween the superior and inferior thyroid 


-teries. Of course it is essential to preserve 
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the blood supply to the parathyroids to 
prevent necrosis and tetany. The vari- 
ability of the parathyroids in relation to 
the capsule of the gland necessitates the 
preservation of the capsule to prevent 
parathyroid injury and chronic tetany. 
With the marked anatomical variations 
that have been described for the para- 
thyroid glands, particularly the lower 
parathyroids, one can readily see that 
complete visualization of the thyroid 
gland in all stages of a thyroidectomy 
is essential. The preservation of the capsule 
is one of the most important means of 
avoiding injury to the parathyroid glands 
as well as assuring an intact blood supply. 
For that reason the following illustrations 
have been prepared with the hope that 
they may offer a means of delivering the 
thyroid gland so the capsule can be freed 
and the parathyroids preserved. 

In considering the exposure and steps 
of a thyroidectomy it is necessary to have 
. clear conception of the exact anatomical 
sition and the surrounding structures 
f the thyroid gland. Figure 1 illustrates 
he position of the thyroid and its blood 
upply. The four parathyroids if placed 
1ormally are posterior and outside of the 
‘apsule. As has been stated, the blood 
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supply for the parathyroids is derived 
from the inferior thyroid artery. One 
can see that the inferior poles of the 


Fic. 2. 


thyroid are more accessible and more 
mobile than are the superior poles. The 
teaching in most clinics is to attack the 
upper pole first. There are two reasons 
for not doing this. First, the inferior 
portion of the thyroid is more easy to 
liberate due to its mobility. Secondly, the 
inferior thyroid arteries can be exposed 
and divided in a dry field, which of course 
is important, as there is much less chance 
of injurying the parathyroid arteries if 
the inferior pole of the thyroid is attacked 
first. The exposure of the thyroid with 
an absolutely dry operative field is impera- 
tive if one is to have a clear visualization 
of the thyroid gland and the capsule with 
the parathyroids. After the incision has 
been made the upper flap is dissected 
free from the ribbon muscles of the neck 
by blunt dissection. The skin incision 
always extends through the platysma and 
down to the ribbon muscles as seen in 
Figure 2. It is necessary to free only the 
upper flap in exposing the gland and it is 
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practically never necessary to free the 
lower flap from the muscle; this is impor- 
tant because it gives one a much dryer 
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operative field. After the skin flap has 
been freed the muscles are separated in the 
midline, as seen in Figure 3, but they 
are not divided because the division of the 
muscles does not give any better exposure 
and only adds another source of hemor- 
rhage for obscuring the capsule and the 
parathyroid glands. The muscles are sep- 
arated and retracted laterally with a 
Parker retractor and the thyroid is grasped 
near the inferior pole and lifted out of its 
bed. One can easily see the capsule which 
is incised and dissected off and away 
from the thyroid tissue. In this way the 
gland is lifted still more easily out of its 
bed. The inferior thyroid vessels are 
divided just as they enter the thyroid 
tissue. Figure 4 shows a clamp being 
inserted beneath the isthmus which greatly 
facilitates visualization of the entire lobe 
of the thyroid. Also it is an important 
step in grasping the lateral vessels so 
as to prevent hemorrhage. In this illustra- 
tion the capsule has been entirely dis- 
sected off the gland by blunt dissection. 
If one is careful to have the capsule 
completely free from the gland and hemo- 
stasis completely controlled there is prac- 
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tically no chance of damaging the para. 
thyroids regardless of their location, excep 
in those instances where the parathyroi 


glands have been placed within the thyroid 
tissue, and of course in such instances 
it is not possible either to visualize or 
to save the parathyroid. When this does 
occur it does not involve the entire group 
of glands. Figure 5 shows the right lobe 
removed, leaving a small amount of tissue 
posteriorly. After the right lobe has been 
excised the entire gland is easily retracted 
to the left which frees the isthmus from 
the trachea without trauma. After the 
bleeders have been ligated on the right 
side it is a simple procedure to completely 
elevate the left lobe of the gland by 
grasping it in the left hand and using 
gauze dissection to completely free the 
capsule from the left lobe of the thyroid. 
This gives one, at all times, complete 
visualization and hemostasis. Figure 6 
illustrates the final stage of the operation 
before the wound is closed in anatomical! 
layers. 

The treatment of both acute and chronic 
forms of tetany shall be considered. 
Since Collip! discovered his parathyroid 
hormone in 1926 a false conception of the 
therapy for patients with parathyroid 
damage has prevailed. The calcium of the 
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ood is obviously greatly diminished and 
instead of ranging from g to I1 mg. to 
‘90 ¢.c. of serum it may be diminished to 


as low as 5 to 6 mg. The reduction is 
obviously due in the acute cases to a 
temporary interference with the function 
of the parathyroids due either to trau- 
matism of the gland or injury to the 


blood supply or in certain instances to 
complete removal of the gland. It is 
necessary to restore the calcium balance 
of the blood stream which in turn in- 
stantaneously relieves the nervous symp- 
toms from which the patient is suffering. 
This can be done by the intravenous 
administration of calcium chloride. Collip’s 
parathyroid hormone does not work as 
rapidly as intravenous calcium and by its 
use one is merely depleting the system of 
stored calcium from the bones and possi- 
bly other organs. The hormone mobilizes 
the reserve calcium in the blood stream 
which of course leads to rapid excretion 
‘rom the body unless the parathyroid 
slands resume their normal function. The 
alctum balance will not be maintained 
unless the body calcium is supplemented 
»2y Intravenous or oral administration. 
cor that reason it is much safer to inject 
20 per cent calcium chloride in 10 c.c. 
‘oses into the blood stream which can be 
one with safety and instantaneous relief 
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of the acute symptoms of tetany. The 
administration of intravenous calcium can 
be governed entirely by the clinical course 


Fic. 6. 


of the disease. In this way the bones are 
not depleted of their reserve calcium 
supply and the excessive demand that 
is made upon the parathyroid glands is 
instantaneously relieved. This gives the 
parathyroid glands a better chance to 
carry on their normal function. 

The chronic forms of tetany are not 
easy to control unless the condition is 
appreciated soon after the symptoms are 
manifested. Jackson* in 1927 suggested 
the use of the ultraviolet light in the form 
of a mercury quartz lamp as a means of 
increasing the calcium content of the blood. 
He also suggested a diet high in calcium, 
consisting of milk, peas, beans, eggs and 
cheese. At the present time there Is 
marketed a calcium and phosphorus tablet 
which is equivalent in its content to the 
calctum and phosphorus in one quart of 
milk and more economical. This is a very 
excellent way of maintaining the calcium 
and phosphorus balance for a patient with 
slightly lowered calcium content. Calcium 
chloride intravenously may be necessary 
at intervals in the more stubborn cases 
until the balance can be maintained by 
oral administration. 

(Concluded on page 449.] 
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GLANCE over the literature of the 
suprarenal capsule gives the im- 
pression that little has been written 
with reference to any detailed technique 
for the removal or denervation of the 
adrenal gland. Until rather recently, opera- 
tions upon these organs were regarded as 
very hazardous and were confined to such 
desperate conditions as Raynaud’s disease, 
Buerger’s disease and tumors of the ad- 
renals. Girgolaff! reports that adrenalec- 
tomy has of late years been used rather 
extensively by certain Russian authors, 
especially by Oppel? and his collaborators, 
who have carried out 200 operations on the 
adrenals for the afore mentioned conditions 
and for epilepsy. 
Binnie* in his “Operative Surgery” 


(1913) says: 


The suprarenal bodies may be reached 
through the lumbar region or through the 
peritoneum. When the former route is chosen 
the incision must be extensive and exactly like 
that for nephrectomy. In most cases of adrenal- 
ectomy nephrectomy will be part of the opera- 
tion, because the removal of the kidney renders 
less difficult an atrociously difficult operation. 


With modern technique, however, and 
with a better understanding of spinal 
anesthesia, the current demand for surgery 
upon these glands is being met in a most 
gratifying manner. Especially encourag- 
ing are the results obtained by the sur- 
gical treatment of essential hypertension. 
Langeron, Vincent and Désorcher‘ re- 
cently collected 20 cases from the literature 
in which either adrenalectomy or splanch- 
nectomy had been resorted to for relief of 
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certain forms of hypertension, the treat- 
ment being based on the hypertensive réle 
of the adrenals and on their innervation 
by the splanchnic nerves, that is to say, 
by the vasoconstrictor nerves of the ab- 
dominal region. On this basis, section of 
these nerves should modify the adrenal 
secretion, as well as cause vasodilatation 
throughout the abdomen. According to 
Langeron and his associates, surgery in 
hypertension appears to be a therapeutic 
method that makes its effect felt in cases 
where there is a disturbance of the ten- 
sional mechanism in which the _ patho- 
genesis of the hypertension resides. 

In a recent discussion of the physiologic 
basis of surgery of the adrenals, Stricker® 
points out that all these physiologic mani- 
festations of adrenalin can be ascribed to 
the specific excitation of the sympathetic 
nerve terminations by this hormone. Citing 
Tournade in this connection, he affirms 
that if the sympathetic nerves possess an 
autonomy, they do not act alone but in 
close synergism with adrenalin. It must, 
moreover, be emphasized that in this 
functional cooperation the nerve assumes 
the directing réle, and that the hormone is 
in fact a vassal secreted only upon the order 
of the nerve, and able to act only through 
its intermediation. Since the adrenal me- 
dulla is “coupled” with the sympathetic 
system, adrenal surgery is in a certain 
sense an annex of sympathetic surgery. 

In line with this view is the modern 
method of denervation of the adrenal 
glands for conditions arising from an over- 
active autonomic nervous system, notably 
for neurocirculatory asthenia. Crile,® who 
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h.s made a report on 308 denervations of 
se adrenal glands, refers to the medulla of 
be adrenal as “‘a local brain in the sym- 

ithetic system, forming a powerful sys- 
tem very similar to the brain.” He states 
hat its denervation is just as definite in 
its effect on tachycardia as is the effect of 
emoving the Gasserian ganglion on tri- 
facial neuralgia. 


INDICATIONS 


Adrenal denervation for neurocirculatory 
asthenia was accepted by me with much 
reluctance and in fact the results in my 
first series of cases were far from satisfac- 
tory. In my last series to date, however, in 
which only those cases were denervated in 
which there was no question as to the cor- 
rect diagnosis, the results have definitely 
warranted the surgical procedure. 

The diagnosis of neurocirculatory as- 
thenia is difficult. Differentiation must be 
made between it and _psychoneurosis, 
hyperthyroidism, pulmonary tuberculosis 
and so on. It is only with a continual ob- 
servation of a large number of cases that a 
definite diagnosis can be made. 

When we remember that we are dealing 
with an overactive autonomic nervous sys- 
tem in all of the foregoing conditions, it is 
apparent that the chemical manifestations 
will be more or less similar. However, we 
have at the present time, I believe, ample 
differentiating tests, such as the basal 
metabolic rate, the functional cardiac tests, 
etc., with which to make a positive diagno- 
sis of neurocirculatory asthenia. If we 
limit our denervation to these cases, our 
results will be uniform. It may be said, 
also, that the closer the symptoms of neuro- 
circulatory asthenia resemble hyperthy- 
roidism, the better will be our results. A 
careful history and physical examination 
will make possible a differentiation from 
cases of mental and psychic origin, in which 
the seat of the disease is in the brain and 

or which denervation is contraindicated. 

Adrenalectomy for hypertension in prop- 

‘ly selected cases has produced excellent 
esults in our hands. The cases chosen for 
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operation require a diagnosis early in the 
disease, and this can be made by (1) proper 
eye examinations, (2) a study of the blood 


Fic. 1. Freeing upper pole of kidney. Complete incision 
is shown. 


chemistry and (3) renal function tests. 

Sometimes even in a case with very 
high blood pressure there is a perfectly 
normal fundus. These are the cases in 
which essential hypertension may be bene- 
fited by subtotal bilateral adrenalectomy. 
On the other hand, the presence of retinitis 
proves beyond a doubt, according to 
Salus,’ that the disease of hypertension 
has reached a stage in which the nutrition 
and metabolism of highly sensitive organs 
and tissues are gravely impaired. Irre- 
spective of whether renal changes are 
present or not, the case is then no longer 
one of essential hypertension but of ad- 
vanced arteriosclerotic hypertension, in 
which no diminution of blood pressure can 
be hoped for and in which operation will 
end in complete disappointment. For this 
reason we consider it imperative to have 
the eye grounds thoroughly examined be- 
fore recommending adrenalectomy, and to 
submit to operation only such cases as 
exhibit no fundus changes. 

Blood chemistry and renal function 
tests will also serve to reveal whether the 
characteristic degenerative changes in the 
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arterioles of the kidney have occurred to 
such a degree as to render operative meas- 
ures valueless for the correction of hyper- 


Fic. 2. Stripping fatty capsule gently from adrenal 
gland. 
tension. When no _ such arteriosclerotic 
changes exist, the indications for adrenal- 
ectomy may be said to be present. 
SCOPE OF THE OPERATION 

Because of the rapidity with which 
adrenal tissue regenerates, we are now be- 
ginning our two-stage operative procedure 
with a unilateral adrenalectomy, remov- 
ing about four-fifths of one gland at the 
first sitting. After some two or three 
months a compensatory hypertrophy oc- 
curs in the gland of the opposite side, 
which is heralded by a corresponding par- 
tial return of the hypertension. At the end 
of three months we remove a similar four- 
fifths of the second adrenal gland. It has 
been well demonstrated that the removal 
of this seemingly large amount of pheo- 
chrome tissue is well within the limits of 
safety for the individual. 

In our earliest case we allowed an inter- 
val of only two weeks to elapse between 
the two stages of the operation, but it soon 
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became evident that this was insufficient 
and resulted only in impermanent relief cf 
hypertension. 


Fic. 3. Clamps placed across gland preparatory to 
excision, 

This observation led us to the conclu- 
sion that hypertension may be classified 
clinically as both active and passive; in 
other words, many of the hypertensive 
symptoms are caused by the increased 
content of adrenalin circulating in the 
blood, while other symptoms are the result 
of a secondary factor—the permanent 
peripheral resistance offered to the blood. 

This clinical classification seems reason- 
able, because in some of our early cases 
which were far advanced with arterio- 
sclerosis and all the pathologic changes 
that this term stands for, there occurred 
nevertheless after adrenalectomy a sense 
of well-being with gain of weight, absence 
of dyspnea and headaches, even though 
the blood pressure in a number of cases 
rose again to its former level after bilatera! 
subtotal adrenalectomy. This improve- 
ment in subjective symptoms has beer 
permanent. 

We are convinced, therefore, that by 
lessening the adrenal content of the blooc 
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bilateral adrenalectomy, a marked im- 
provement and a subsequent lengthening 
| life may be expected even in advanced 
cises. 


LOUTES OF APPROACH TO THE ADRENALS 


Various means of operative approach 
to the adrenals have been tried, among 
which are the regular extraperitoneal 
kidney incision, the transperitoneal ap- 
proach, the paraperitoneal route of Bagy, 
and a combination of these methods. 
Livermore® and some others hold that the 
transperitoneal route, despite its dangers 
from hemorrhage and infection, is the 
method of choice because of the clear view 
it provides of the operative field. Oppel? 
used this in 9 cases but gave it up in favor 
of the lumbar approach. Meillére,? who 
used the paraperitoneal method and lost 
his case, blamed the fatality on the method 
chosen, which “exposes the central sympa- 
thetic system to operative trauma.” In 
some obese patients, according to Liver- 
more, the gland can be got out only in 
fragments. The majority of surgeons advo- 
cate the lumbar or retroperitoneal method 
of approach as the most convenient and 
advantageous procedure for reaching these 
glands. 


AUTHOR’S TECHNIQUE 


Our own technique for bilateral subtotal 
adrenalectomy, which we have carried 
out at the De Courcy Clinic in 18 cases of 
hypertension, is as follows: 

With the patient in the lateral decubitus 
the approach is made through a typical 
lumbar incision beginning just under the 
twelfth rib at the inner margin of the erec- 
tor spinae group of muscles and extending 
downward and inward toward the anterior 
superior spine, passing through the lumbo- 
dorsal fascia, the Iatissimus dorsi and the 

‘rratus posterior inferior. The erector 
spinae muscles and the lumbocostal liga- 
ment are divided; the former are separated 
‘rom the quadratus lumborum, and the 
. ypogastric nerve is identified. The trans- 
-ersalis fascia is incised and the retro- 
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peritoneal space widely opened up, care- 
fully pushing the peritoneum forward out 
of the field and exposing the fatty capsule 
of the kidney. 

The upper border of the kidney is freed 
with the finger and is pulled downward 
with a Deaver retractor which has been 
widened so as not to injure the kidney. 
Additional retractors may also be used to 
pull the twelfth rib upward and the erec- 
tor spinae muscles outward. Too much 
iron in the wound, however, creates a 
disadvantage. 

The fatty capsule is opened, bringing to 
view the suprarenal space containing a 
large amount of fat and the adrenal itself. 
The fat is separated by blunt dissection 
and the adrenal gland identified, capping 
the upper pole of the kidney, overhanging 
its inner border and facing toward the 
midline of the body. To expose it ade- 
quately, the kidney must be pulled down- 
ward, not outward, in the middle of the 
wound. in obese individuals it is sometimes 
necessary to remove some of the suprarenal 
fat. 

The adrenal gland has the texture and 
color of a lemon, and when once seen can 
readily be identified from the surrounding 
fat. I have always felt that this delicate 
operation should be done under direct 
vision rather than by the sense of touch. 

The position of the right and the left 
adrenal, respectively, is usually constant, 
although variations may occur. The left 
is usually found in the sulcus between the 
kidney and the central portion of the 
diaphragm, while the right usually rides 
higher on the diaphragm and is frequently 
covered by a membrane which makes’ it 
more difficult to find. 

In the next step, of releasing the adrenal, 
great care must be exercised not to injure 
the large veins which pass along its lower 
surface; otherwise troublesome hemorrhage 
will result. Furthermore, the surgeon 
should always bear in mind the frequency 
with which anomalous vessels are en- 
countered in the supply of the adrenal and 
kidney. For this reason the fatty capsule 
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on each side of the adrenal gland must be 
caught and held with a long forceps before 
it is cut through. The approach is now free 
and the adrenal, after identification, is 
grasped with a long Allis clamp and held 
gently without traction by the operator, 
while it is stripped clean by blunt dissec- 
tion. This is the most important and the 
most time-consuming part of the operation, 
for the adrenals are very friable and are 
easily torn, especially when they are 
hyperplastic; so that teasing is frequently 
necessary for their separation. By cautious 
rotations, however, and very gentle han- 
dling every portion of the gland can be 
brought under direct vision, thus helping 
the operator to clamp off any adhesions 
that may bind it to the surrounding fatty 
capsule. The gland is liberated until it is 
attached only by its blood-vessels and 
nerves. 

If a denervation is being done, the 
nerves are now clipped with long sharp 
scissors and the wound is closed without 
drainage by the usual technique. Extreme 
care is necessary because of the delicate 
position that the adrenals occupy, lying 
upon the inferior vena cava with the pan- 
creas on each side and the liver and duo- 
denum on the right. There is also danger 
that an inexperienced surgeon may injure 
the blood supply of the gland, which is 
received from a rich network of vessels 
connecting with important arterial and 
venous trunks. Leibovici'™ stresses the 
point that in all cases extirpation of the 
adrenal gland should be done as gently as 
possible, since it is an operation of neuro- 
surgery. The operation is, however, a 
perfectly safe one if done with scrupulous 
care. 

If adrenalectomy is to be done, the gland 
is held taut and two cystic duct clamps are 
placed over it in such a way that their tips 
meet. The amount of gland to be removed 
is usually from two-thirds to four-fifths 
and should include both cortex and 


medulla. The extreme friability of the 
medulla makes its removal without the 
cortex impossible of accomplishment. The 
tissue chosen for removal should be taken 
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from the part of the organ remote from the 
entrance of the blood vessels. 

The right adrenal is usually adherent tc 
the diaphragm and covered by a thin 
membrane through which its edge ca 
usually be seen. For this reason it is more 
difficult to remove than the left. Great 
care must be taken not to traumatize the 
diaphragm, since diaphragmatic pleurisy 
is liable to develop if this should occur. 

After all adhesions have been released 
and the clamps have been applied, the 
portion of gland to be removed is excised 
and a small full-curved needle with No. o 
chromic suture applied over the raw surface 
of the gland, removing the clamps as they 
are covered. 

If there is no oozing the wound may be 
closed without drainage, but if oozing 
cannot be controlled, a strip of todoform 
gauze is Inserted down to the gland and 
brought out through the upper angle of the 
wound. This may be removed in forty- 
eight hours. The wound is then closed. 

The operation is done under spinal 
anesthesia and has been satisfactorily 
performed with 100 mg. of procaine diluted 
in 1 ¢.c. spinal fluid and barbotized only 
twice. With this small dose vomiting 
rarely occurs and the anesthesia is perfect 
for about one hour, during which time the 
operation can be carefully performed. 
Morphine sulphate gr. 14 and hyoscine 
gr. 1{59 are given three-quarters of an 
hour before operation. Ephedrine is given 
before operation and as often as indicated 
during operation. 

A strict watch is kept over the blood 
pressure during the entire operation, and 
records are taken at frequent intervals. If 
at any time the pressure falls more than 
was anticipated, ephedrine is immediately 
given; and there is always at hand, ready 
for instant use, an intravenous saline with 
adrenalin incorporated. Up to the present 
time, however, there have been no symp- 
toms on the table that provoked any 
alarm, and all the patients have recovered 
uneventfully from the anesthetic. 

It has been our experience that the blood 
pressure rises as soon as the Allis clamp is 
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laced upon the adrenal gland and the 

\itial drop does not occur until six to eight 

ours after the operation. No uneasiness 

eed be felt if an initial drop of 100 points 
systolic and about 40 points diastolic is 
bserved within twelve hours, together 
with a rise of temperature to about 103°F. 
“his drop is to be expected and is not due 
to spinal anesthesia, which has worn off 
before it occurs. The temperature returns 
gradually to normal in five to six days. 

Glucose solution 2000 c.c., containing 
5 gm. of glucose, is given subcutaneously 
immediately after the patient is returned 
to bed and donors are always ready for a 
transfusion if the blood pressure should 
become alarmingly low. 

The results we have obtained at the 
De Courcy Clinic by means of this tech- 
nique justify the conclusion that if cases of 
essential hypertension are diagnosed and 
operated upon early enough, cures may be 
obtained in the majority of instances. 

In those cases in which there has been a 
return of high blood pressure after per- 
formance of a subtotal bilateral adrenalec- 
tomy, it is natural to ask why this should 
occur after fully four-fifths of the secretory 
tissue has been removed. The readiness 
with which the adrenal glandular tissue 
regenerates after its partial removal 
well known, and it is quite possible that in 
the course of time a partial replacement 
of the lost tissue occurs. Against this 
hypothesis is the experience of Peiper,! 
who reported a case in which he had an 
opportunity to do an autopsy ten months 
after a unilateral adrenalectomy and dis- 
covered that there had been no compensa- 
tory hypertrophy on the part of the other 
adrenal gland. Another explanation might 
be found in the fact that the body contains 
numerous islands of pheochrome tissue that 
are capable of taking up the work of 
secreting adrenalin and of undergoing 
compensatory hypertrophy after the 
fountain-head of adrenalin has been largely 
removed. Further studies in this direction 
ure desirable. 

Leibovici’ advocates the histologic ex- 
amination of every specimen removed at 
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adrenalectomy, to prove the authenticity 
of the operation, just as a parathyroid- 
ectomy is not regarded as exact unless the 
microscope confirms it. 


CONCLUSIONS 


1. Modern methods of diagnosis and 
surgical technique have made it possible to 
operate with safety upon the adrenal 
glands for hypertension and neurocir- 
culatory asthenia in properly selected 
cases. 

2. The subtotal surgical removal of the 
adrenals is best done as a_ two-stage 
operation, removing four-fifths of each 
gland with an interval of three months 
between operations. 

3. A technique is given for accom- 
plishing adrenalectomy and _ adrenal 
denervation. 

4. Adrenalectomy is of undoubted bene- 
fit in essential hypertension but gives no 
relief in arteriosclerotic hypertension. 

5. The condition of the eye grounds 
serves as an index for differential diagnosis 
of these two types of hypertension. 
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UNUNITED FRACTURES OF THE NECK OF THE FEMUR 


TREATMENT BY THE BIFURCATION OPERATION* 
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NUNITED fractures of the femoral 
neck have long been the subject 
of extensive study, for this region 

of the femur is extremely prone towards 
non-union in spite of the most skillful 
treatment. Numerous operative procedures 
have been devised in order to attempt to 
secure union in such cases. Although 
some of these methods may achieve results, 
it is the experience of many competent 
operators that a very large number of 
these fractures are utterly intractable, and 
that non-union persists in spite of operative 
intervention. 

An operative procedure therefore which 
promises to restore painless function to 
the disabled articulation, with compara- 
tive safety to the patient, merits serious 
consideration by the surgeon to whom this 
problem is constantly presented. 

The bifurcation operation as devised 
by Lorenz in 1919 is a procedure which 
is applicable to many disabilities involving 
the hip joint, but it is particularly useful 
in the treatment of the cases now being 
considered. It must be appreciated from 
the outset that the bifurcation is in no 
sense an anatomical restoration of the 
hip joint, nor is it an attempt to secure 
union between the respective fragments. 
The operation creates an entirely new 
joint quite unlike any anatomical joint 
in the body structure, but functionally 
capahle of bearing the body weight without 
pain and at the same time preserving a 
thoroughly useful range of motion, which 
is consummated approximately in the 
region of the hip joint. In addition to 


being non-anatomical, the operation also 
would appear to be unphysiological, in- 
asmuch as It converts the upper extremity 
of the shaft of the femur into a weight- 
bearing head without the intermediation 
of any true articular structure. For want 
of a better term I have in a previous article 
called the procedure an extra-articular 
neo-arthrosis; for the entire operation is 
performed outside of the articulation 
proper and its ultimate aim is to form a 
new joint between the upper extremity of 
the shaft of the femur and the pelvic wall 
immediately below the acetabulum. 

The operation was given an extremely 
apt name by its originator, for the upper 
extremity of the femur is converted into 
a two-pronged fork. In order to produce 
this form, the femur is osteotomized in an 
oblique direction, upward and inward from 
the external aspect of the sub-trochanteric 
region of the femur into the lower margin 
of the lesser trochanter. After this oblique 
subtrochanteric osteotomy, the upper end 
of the lower fragment is deliberately 
displaced, almost directly medially until 
the pointed upper extremity of the distal 
fragment makes contact with the pelvic 
wall below the acetabulum. By abduction 
of the lower and adduction of the upper 
fragment, contact is made between the 
cut surface of the upper and the external 
surface of the lower fragment immediately 
below the level of osteotomy. When 
immobilized in this position for a period 
of approximately three months, union 
takes place in this unanatomical position, 
and the final result is the two-pronged 


* From the Hospital for Joint Diseases, service of Dr. Harry Finkelstein, and the Lenox Hill Hospital, service of 
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rk, from which the operation has been 
amed. (Fig. 1.) 

The pointed extremity of the lower 
ragment becomes the weight-bearing head 
of the new joint. Between this and the 
oelvic wall, there is an interposition of 
oft tissue consisting of the capsule of 
the hip joint and the substance of the 
obturator externus muscle. These struc- 
tures prevent any union between the 
lower fragment and the pelvis and form 
the lining of the new joint surface. The 
trochanteric prong of the fork carries both 
the greater trochanter and the major 
portion of the lesser trochanter together 
with the intertrochanteric ridge. Conse- 
quently it retains the trochanteric function 
as a muscle lever which is capable of 
activating the joint. The weight of the 
body is thus borne upon an unbroken 
femoral shaft. The point of support Is 
approximately at the acetabular area. 
The head of the femur occupies a position 
in the crotch formed by the two tines of 
the fork. The weight-bearing function of 


the old head has by the operation been 


entirely side-tracked, for the lines of 
weight-bearing forces can no longer trav- 
erse the femoral neck. In fact, in long- 
standing bifurcations there is a complete 
rearrangement of the trabeculae of the 
upper extremity of the femur, and new 
structural lines can be seen upon the x-ray 
film entering the pointed weight-bearing 
portion of the distal fragment, and ex- 
hibiting contours strongly resembling the 
configuration of the trabeculae which 
normally curve from the shaft into the 
femoral neck. This new formation of the 
weight-bearing structure is ample evidence 
of the actual weight-bearing function of the 
neo-arthrosis. 

The selection of cases suitable for this 
procedure depends more upon the inclina- 
tion of the surgeon than on any other 
‘eature. Almost any case of ununited 
‘racture of the femoral neck is suitable 
‘or the bifurcation procedure. The opera- 
tion is not shocking, and even elderly 
patients stand it very well. The procedure 
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is difficult when performed upon the 
extremely adipose patient, inasmuch as 
accurate retention in plaster in_ these 


Fic. 1. Bifurcation osteotomy before and after displace- 
ment. Site of section is indicated by heavy black line 
A. It will be noted that this osteotomy includes only 
lower margin of lesser trochanter. Trap-door of bone 
which is turned down and later placed as a bridge 
between upper and lower fragments is indicated at B. 
It will be observed that entire procedure is outside of 
capsule of hip joint. 


cases Is sometimes very trying. If the sur- 
geon is inclined to aim for an entire 
anatomical reconstruction, he should not 
consider the bifurcation, but if he can 
convince himself and the patient that 
satisfactory painless weight-bearing func- 
tion with moderate shortening and with 
very little risk of morbidity and mortality 
is desirable, then practically every case 
apart from the hopelessly feeble patient 
presents an adequate indication for the 
bifurcation. 

The operation itself requires accuracy 
above everything else. It must be planned 
in advance, by working from x-rays 
which are taken of the hip joint with a 
technique that yields a minimum distortion 
so that the height and direction of the 
osteotomy can be measured with certainty. 
In fractures of the neck of the femur the 
site of osteotomy is planned so that the 
upper pointed extremity of the divided 
femur can be displaced almost horizontally 
towards the pelvis and articulate the pelvic 
wall immediately below the acetabular 
rim. The line of osteotomy is in what may 
well be termed the oblique sagittal plane, 
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inclining inward and upward from the 
outer aspect of the sub-trochanteric region 
with an inclination of about 30 degrees 
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many expedients to locate the exac: 
point at which the osteotomy shoul 
be instituted, I have found that the mos: 


Fic. 2. Diagrammatic representation of osteotomy: (A) below lesser trochanter and (B) above lesser trochanter. 
Note that when section of femur is above lesser trochanter entire insertion of iliopsoas muscle (represented in 
black) is at center of motion of new joint and therefore these muscles can have no effect in motivating articula- 
tion. When, as in a, bifurcation is below lesser trochanter, iliopsoas insertion is on trochanteric muscle lever, 
sufficiently removed from center of motion to exert an active motivating force. It is for this reason that osteotomy 


as in A must always be secured. 


upward from the horizontal plane. Such 
an osteotomy will divide the femur slightly 
below the lesser trochanter or may pass 
through the lower third of the lesser 
trochanter but in no case should the 
osteotomy be so planned as to include 
the major portion of the lesser trochanter 
with the lower fragment. 

The precise measurement of the level 
of the osteotomy which has been plotted 
from the x-ray films is more difficult to 
establish than would be imagined. Many 
well-planned bifurcations fail on account 
of an inaccurate performance of the 
osteotomy, the site of the section being 
either too high or too low. After using 


satisfactory method is to measure with a 
steel rule the height at which the osteotomy 
should be begun at the outer aspect of 
the shaft, this distance being measured 
from the tip of the greater trochanter. 
The use of a calibrated steel caliper is 
extremely valuable in determining the 
distance both upon the x-ray film and at 
operation. 

A word of caution might be added in 
regard to the reliability of the x-ray film 
as an accurate unit from which measure- 
ments can be taken. There is inevitably 
a certain amount of distortion in the 
average x-ray picture unless the tube 
distance was sufficiently great to secure 
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eimost parallel rays. However, this type 
c’ distortion is not sufficient to produce 
.y considerable degree of error. 
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and the body is well supported with sand- 
bags under the shoulders and buttocks. 
The femur is exposed along the outer 


M.Gluteus 
Medius 


Fic. 3. Major muscle attachments to great trochanter after bifurcation, viewed from without and below. (Diagram 
modified from Spalteholz.) Diagram is designed to show how muscle lever function of trochanter is preserved 
by bifurcation operation and how all muscles inserting into this region of femur continue to have active useful 


function. 


inaccuracy which is more serious is that 
which would be produced if the exposure 
were made with the femur in any con- 
siderable degree of flexion. This position 
would of course cause a foreshortening 
of the projection upon the film, and 
measurements taken from such a film 
would of necessity be entirely inaccurate. 
In order to confirm the calculated 
level of section it is extremely desirable 
to define clearly the lesser trochanter dur- 
ing the operation, and to check the position 
of this landmark with that of the measured 
level. To use the lesser trochanter alone 
as a point of reference is insufficient, 
inasmuch as it will be found that this bony 
prominence extends over a considerable 
area, and an error of !4 inch one way or 
tne other may be easily made by depending 
upon this bony projection alone. 
In performing the operation, the patient 
is placed upon the sound side with the 
ctured thigh in about 15 degrees of 
-xion, the sound thigh fully extended. A 
sandbag is placed between the two thighs, 


aspect from a point two fingers above the 
tip of the great trochanter and extending 
downward for a distance of 6 to 8 inches. 
The fascia is exposed and divided in the line 
of its fibers. It is important to locate the 
tip of the great trochanter quite accurately, 
for this is one of the fixed points from 
which the level of the osteotomy can be 
accurately determined. The dissection is 
carried down to the bone by dividing 
the muscles in the direction of the fibers. 
The femur is now elevated in the wound 
by placing broad bone retractors around 
the bone. It is of great service to have 
retractors which can readily encircle the 
medial semicircumference of the femur 
and thus protect the underlying structures 
thoroughly from the blade of the osteo- 
tome. The site of osteotomy is now 
determined by measuring down from the 
tip of the great trochanter to the level 
which has been predetermined by the 
x-ray films. This level is now checked by 
digital palpation of the lesser trochanter, 
for the osteotomy must traverse the femur 
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at or below the lower margin of this 
structure. It is desirable but not essential 
before beginning the osteotomy proper, to 


Fic. 4A. 
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inclination to complete the osteotomy 


by osteoclasis, as is so frequently dore 


in sub-trochanteric osteotomy, must he 


Fic. 4B. 


Fic. 4. Case of ununited fracture of femoral neck treated by means of bifurcation operation. New joint is formed 
below head which latter is held in crotch made by trochanteric and shaft fragments. Line of osteotomy has 
divided femur through lower margin of lesser trochanter so that there is an incurving of shaft towards acetabular 


margin. 


turn a trap-door of the cortex of the femur 
down from the line marking the level of 
the osteotomy on the outer surface of 
the shaft. This is done in order to make 
union between the two fragments more 
certain (Fig. 1). 

In performing the osteotomy it Is 
essential that the femur should not be 
splintered. Inasmuch as thgse femora are 
frequently brittle on account of the senile 
changes present, it is often very difficult 
to avoid splintering, and it must be 
emphasized, that a smooth osteotomy is 
necessary. It is my custom to use a fairly 
narrow osteotome with a wooden handle. 
After determining the exact plane of 
osteotomy, the cortex of the femur is 
rimmed in this plane by a groove made 
with the corner of the osteotome. This 
instrument is never plunged squarely 
through the bone, as this type of osteotomy 
is apt to cause splintering. The groove in 
the cortex is gradually deepened anteriorly 
and posteriorly, until the cortex has been 
cleanly divided around the entire cir- 
cumference. It is sometimes difficult to 
complete the division of the extreme 
posteromedial segment of the cortex, and 
occasionally this portion must be divided 
by means of a broad osteotome. The 


resisted as it is particularly this portion 
of the osteotomy which must be smooth. 
When the femur has been completely 
divided, a broad osteotome is_ placed 
into the osteotomy wound and pressed 
medially by manual pressure until further 
advance meets with resistance. The bone 
retractors are now withdrawn. The as- 
sistant grasps the broad osteotome and 
holds it firmly in place. The operator 
gradually abducts the thigh, at the same 
time exerting manual pressure upon the 
greater trochanter. The lower fragment is 
thus by abduction slid along the broad 
surface of the osteotome until it is stopped 
in its medial displacement by the wall of 
the pelvis below the acetabulum. The 
osteotome is now withdrawn, and by 
manual pressure the trochanteric fragment 
is forced into adduction, and intimate 
contact is established between the cut 
surface of the trochanteric fragment and 
the outer aspect of the shaft. This contact 
is supplemented by laying the trap door 
previously turned down from the shaft, 
across the gap between the upper and lower 
fragments. The wound is closed in layers, 
and a plaster-of-Paris spica is applied 
from the axilla to the toes with the thigh 
in about 40 degrees of abduction, 15 
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d-zrees of flexion and not more than 
5 degrees external rotation as determined 
by the position of the patella. 


Fic. 4A. 
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trochanteric fragment and the shaft. This 


is tested by the fact that the trochanter 
will rotate together with the shaft, if union 


Fic. 5B. 


Fic. 5. Patient who has had a bifurcation of right hip. Changed position of femoral shaft can be observed: shaft 
proceeds directly to acetabular area instead of uniting with great trochanter. Prominence of displaced great 
trochanter produces an elevation which is seen on outer external contour of thigh, and it will be noted that 
pelvis is markedly inclined in order to compensate for shortening produced. This inclination is contributed to 
by abducted position of bifurcated extremity. Relative position of bony structures is indicated in silhouette 


to right. 


After the position of the fragments has 
been established, the holding of this 
position is the most important part of the 
operation; for any considerable deviation 
from this position may determine the 
ultimate success or failure of the entire 
procedure. It is therefore essential that 
the holding be done by the operator or 
by some individual thoroughly conversant 
with the principles of the bifurcation. 

The spica should remain undisturbed 
for seven to eight weeks. It is then ad- 
visable to inspect the entire extremity by 
removing the plaster and determining 
w iether union is taking place between the 


is present, and will not be moved by 
rotation of the shaft, if no union Is present. 
In cases of non-union there is also a 
tendency for the thigh to rotate externally 
if not supported. An x-ray film taken with 
the plaster removed will also aid in dis- 
closing the presence of callus. If union 
has taken place, a short spica is applied 
extending to the knee with somewhat less 
abdution than the original position. In 
this short spica, the patient is permitted 
to walk with the aid of crutches, and 
motions of the knee can be encouraged. 
Immobilization is entirely discontinued at 
the end of the twelfth or thirteenth week, 
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and active and passive exercises together 
with massage are instituted. 

The after care of these patients when 
the spica has been removed is directed 
toward increasing the mobility of the new 
joint and strengthening the pelvi-trochan- 
teric muscles. Usually it will be found 
after the conclusion of the period of 
immobilization that the neo-arthrosis is 
capable of bearing the body weight with 
little or no pain. Weight-bearing use 
may be instituted immediately with the 
assistance of crutches or a cane. Improve- 
ment of motion and of muscle tone are 
best secured by encouraging use of the 
articulation. Massage, exercises, and the 
judicious use of physical therapy will 
hasten the return of function. 

The results of the bifurcation procedure 
in this type of case have been unusually 
gratifying. Although there is some actual 
shortening of the extremity as a result of 
the fracture and operation, this is seldom 
in excess of 34 to 1!'4 inches. The shorten- 
ing is, however, masked to a certain extent 
by the abducted position of the extremity 
and the resultant pelvic tilt which com- 
pensates to a considerable degree for 
the disproportion in length between the 
extremities. 

The motions of the hip joint rapidly 
improve after the resumption of function, 
and it can be expected that a useful range 
of painless motion from go to 180 degrees 
will eventually result. Abduction will 
be quite free to 40 degrees; adduction 
may be restricted to 10 degrees of abduc- 
tion, so that in this direction motion 
from 10 to 40 degrees of abduction is 
secured. Rotation is usually quite re- 
stricted, but in the course of time even 
this motion returns to a very considerable 
degree. 

The gait of the patient is at first some- 
what awkward, inasmuch as the centers 
of motion of the two hips are not sym- 
metrical. With use of the extremity, this 
limp becomes less pronounced, but it is 
never entirely eliminated. Some of my 
patients have acquired a gait which 1 
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practically limpless. However, even in 
the presence of the very moderate li:p 


which results in the average case, the 
function is painless, the motions re 
adequate to the usual requirements 9f 
life, and these patients are most grate/ul 
as a rule for the rehabilitation effected. 
There are relatively few complications 
which may be expected during or as a 
result of the bifurcation operation. Im- 
proper position of the fragments is occa- 
sionally met with and at times require 
revision of the operative field. It is of 
course essential that the upper extremity 
of the lower fragment should have a firm 
point of bearing upon the pelvis immedi- 
ately below the acetabulum, and it is 
equally important that contact be secured 
and maintained between the trochanteric 
and the shaft fragments in the Y-position. 
For this reason it is essential to stress the 
necessity of holding the fragments ac- 
curately in place during the application 
of the spica, but should the x-ray reveal 
marked deviation from the expected bifur- 
cated conformation, no time should be 
lost in establishing the desired relationship 
of the parts. Occasionally, the position 
can be corrected without re-opening the 
wound, but in most cases it is preferable 
to expose the fragments and replace them 
under direct visual and digital inspection. 
Anterior dislocation of the upper end 
of the lower fragment is perhaps the most 
serious of the possible complications. This 
is to be assiduously avoided at the time 
of operation. For it is conceivable that 
the sharp pointed end of the femoral 
shaft, if thrust anteriorly, can transfix 
the femoral vessels and cause serious 
injury to those structures. A less extreme 
displacement might produce sufficient pres- 
sure upon the femoral artery and vein 
to cause ischemia and venous stasis. This 
undesirable displacement can be easily 
avoided by maintaining a slightly flexed 
position of the shaft of the femur during 
the maneuver by which the upper end of 
the shaft is shifted to its new locatica. 
A flexion of 10 to 15 degrees should »e 
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}.intained in the spica in order to avoid 
th s undesirable anterior displacement. 
he most baffling of the possible com- 
pli-ations is that of non-union between 
th: trochanter and the shaft. It is apparent 
thet non-union means complete failure 
of the operation, for without continuity 
between the trochanter and the shaft, 
there will be neither stability nor capacity 
to actively mobilize the new joint. This 
complication is extremely rare. The turning 
down of a trap-door from the outer aspect 
of the femur as described in the operative 
procedure tends to lessen the possibility 
of non-union ensuing. It is always essential 
before removing the spica to determine 
whether union has occurred, for the x-rays 
are frequently deceptive. When the spica 
is bivalved, the continuity of the trochan- 
ter and the shaft can be tested by deter- 
mining whether the trochanter rotates in 
union with the shaft, and whether the 
patient has the capacity to actively flex 
and extend the thigh. If non-union is 
present, continued immobilization is of 
course indicated, and in cases of persistent 
non-union a bone-graft should be inserted 
between the shaft and trochanter, or the 
trochanter should be nailed to the shaft 
in order to secure solid union. 


CASE REPORTS 


Case 1. M. H., female, aged fifty-nine. 
Admitted to Lenox Hill Hospital, service of 
Dr. Charles H. Jaeger, April 4, 1925. Diagnosis: 
Ununited fracture of the neck of the femur. 

The femur had been fractured a year prior 
to admission, and had been treated in several 
New York hospitals. The patient was suffering 
with rather severe pain day and night, and 
walked with very great difficulty. She was 
emaciated and her general condition was poor. 

April 13, 1925, a bifurcation operation was 
ciformed, and the usual long spica applied 
ch the hip in 35 degrees of abduction. The 
2tient was permitted out of bed at the end 
he third week, at which time she was able 
support herself with crutches. The spica 
shortened to the knee at the end of the 

+h week and removed at the end of the 
‘rd month. She was discharged on July 26, 
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at which time she was walking with the aid 
of a cane. The final x-rays showed good union 
between the fragments with some loss in the 
abduction of the lower fragment, but never- 
theless there was adequate support at the 
point of the new articulation. The patient was 
last examined in the Spring of 1932, at which 
time she walked without pain without the 
use of a crutch or a cane. Motions of the hip 
were somewhat restricted but thoroughly 
painless, and of a range sufficient to permit 
useful function. A. G. E.* 180 degrees; A. G. F.t 
150 degrees; abduction 15 degrees; adduction 
10 degrees. The patient has been highly pleased 
with the result. 

Case ul. A. M., female, aged fifty-four. 
Admitted on the service of Dr. Harry Finkel- 
stein, October 4, 1926, with an ununited frac- 
ture of the neck of the femur of four years’ 
duration. 

Upon admission motions of the left hip were 
restricted in all directions, and there was a 
shortening of 1%4 inches. The patient walked 
with a decided left hip limp and used crutches. 

Although the physical condition of this 
patient was not particularly good, a bifurca- 
tion operation was performed, with the assist- 
ance of Dr. I. S. Tunick, after a preliminary 
period of traction in order to reduce the short- 
ening. The patient had an uneventful con- 
valescence. Six weeks after operation the 
original spica was removed and a short spica 
applied extending to the knee. The patient 
was discharged from the hospital December 
22, 1926, seven weeks after operation. The 
spica was removed at the end of the third 
month after operation, and exercises and 
massage were instituted. Since operation the 
patient has been under observation, and has 
never had any trouble whatsoever with the 
bifurcated hip. She does her own housework. 
When last seen in the Fall of 1933, the thigh 
could be actively flexed to 70 degrees. Abduc- 
tion was free to 40 degrees, adduction to 10 
degrees. The actual shortening was 1 inch. 
This patient walks with scarcely any limp 
whatsoever. The tilting of the pelvis is so 
moderate that it is hardly perceptible through 
the clothes. 

Case ut. M. P., male, aged fifty-five; 
admitted to the Hospital for Joint Diseases 
on the service of Dr. Harry Finkelstein, 


*A.G. E. Angle of greatest extension. 
+ A. G. F. Angle of greatest flexion. 
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December 14, 1927. Diagnosis: Ununited frac- 
ture of the neck of the left femur. 

The hip was fractured six months prior to 
admission and had been treated in a plaster- 
of-Paris spica in abduction-internal rotation 
without result. The patient had incapacitating 
pain in the left hip. The left lower extremity 
was in external rotation. Active and passive 
motions of the hip were painful and restricted. 
On December 14, 1927, a bifurcation operation 
was performed on the left hip. The usual spica 
was applied in 40 degrees of abduction, 10 de- 
grees of flexion. Postoperative convalescence 
was uneventful. The spica was shortened on 
January 20, 1928, and completely removed on 
March 14, 1928. The patient was discharged 
on March 23, 1928. Motions of the hip were 
unusually free immediately after the spica was 
removed, and this range of motion has con- 
tinued. The patient had considerable difficulty 
a year following operation on account of 
persistent chronic phlebitis which involved the 
calf of the left leg, but no etiological connection 
could be established between the bifurcation 
and the circumstance of the phlebitis. The 
patient has a stabile hip with free flexion to 
go degrees, extension to 180 degrees, 40 degrees 
of abduction and adduction to the mid-line. 
He walks with the use of a cane, but has no 
pain referable to the hip. He continues to have 
some circulatory disturbance of the leg as a 
result of the phlebitis. His right hip, in which 
slight arthritic changes heve taken place, 
causes him more pain than the bifurcated left 
hip. 

Case iv. S. S., male, aged fifty-three. 
Admitted to the Hospital for Joint Diseases, 
service of Dr. Harry Finkelstein, October 19, 
1927. 

The neck of the right femur had been frac- 
tured fourteen weeks prior to admission. He 
walked with a severe right hip limp and the 
motions of the joint were limited and painful. 
One inch shortening was present. A bifurcation 
operation was performed on December 22, 
1927. The spica was shortened to the knee on 
February 16, at which time the patient was 
permitted to walk with a crutch. The spica 
was finally removed on March 23, 1928, and 
the patient was able to walk without support 
immediately upon removal of the spica. The 
patient has continued to have good function 
in his hip ever since. When last seen in the Fall 
of 1933, he had a painless freely mobile hip, 
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and he walked with only a very slight «ip 
limp. 

Case v. M. C.,, female, aged sixty-five. 
Admitted to the Hospital for Joint Diseas»s, 
service of Dr. Harry Finkelstein, May 9, 
1930. 

There was a history of a fall sustained on 
March 2, 1929. The neck of the right femur 
was fractured. The patient was in a plaster-cf- 
Paris spica from March until July, when the 
spica was removed. Since then has been wa! «- 
ing with crutches. She has had severe pain in 
the right hip with a grinding sensation in the 
joint when she attempts motion. On admission 
the right lower extremity was in external 
rotation. There was pain on attempted motion. 
There was shortening of the right lower ex- 
tremity of #4 inch. 

On May 22, 1920, under general anesthesia, 
a bifurcation operation was performed four 
fingers below the tip of the greater trochanter. 
The line of osteotomy was in the oblique sagit- 
tal plane. The usual displacement of the upper 
end of the lower fragment was made, and a 
spica applied with the extremity in 40 degrees 
abduction, 10 degrees flexion, neutral rotation. 
Following operation an unsatisfactory position 
was found. There was over-riding of the two 
fragments without lateral contact of the 
trochanteric fragment. After several attempts 
had been made to correct the position, it was 
decided to place the extremity in Russell trac- 
tion and permit union of the shaft to take 
place in normal position, inasmuch as it 
appeared that the plane of osteotomy was not 
entirely satisfactory. The patient was dis- 
charged on September 8, 1930, and re-admitted 
on September 21, 1931. On September 24, 
1931, a bifurcation operation was again per- 
formed five fingers below the tip of the greater 
trochanter. The extremity was placed in a 
spica in 35 degrees abduction, 5 degrees ex- 
ternal rotation. The cast was shortened to the 
knee on November 24, and removed on Decem- 
ber 19, 1931. Upon removal of the cast, the 
hip was found freely movable. Longitudinal 
thrust on the femur was painless. The patient 
was able to walk with crutches with very slight 
pain. She was last seen on April 13, 1934. She 
was then walking with a very slight limp, had 
no pain in the hip, but complained of some 
discomfort. She was able to walk without a 
cane indoors, but preferred to use a cane in t ie 


street. The motions were: A. G. E. 180 degrees; 
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G. F. 90 degrees; abduction 35 degrees; ad- 
tion 20 degrees; external rotation 10 
-srees; internal rotation 10 degrees. There 
; a shortening of 114 inches as a final result. 
‘asE vi. A. W., male, aged forty-nine. 
mitted to the Hospital for Joint Diseases, 
vice of Dr. Harry Finkelstein, August 4, 
31, with an ununited fracture of the neck of 
tie left femur. 
Che fracture occurred on September 17, 
28. The fracture was reduced at that time, 
and the patient was in a plaster spica for three 
months. Since then he has been wearing a 
raised shoe, a brace and using crutches. On 
admission there was shortening of 1!%5 inches 
in the left lower extremity. The left leg was 
held in external rotation. Marked telescoping 
of the left hip was present. The absence of pain 
on motion was so marked that a neurotrophic 
lesion was suspected. There was an exaggera- 
tion of the left knee jerk. Bilateral ankle clonus 
and an indefinite Babinski reflex on the left. 
On August 20, 1931, a bifurcation operation 
was performed in the sagittal plane with very 
slight obliquity. The thigh was placed in 35 
degrees abduction, 10 degrees flexion and 
neutral rotation. Several days after operation, 
the patient developed acute hepatic necrosis 
with myocardial and renal involvement. Under 
forced fluids and intravenous glucose solution, 
the patient recovered. During this period it was 
found that the lower fragment was not suffi- 
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ciently abducted, but owing to the patient’s 
condition, this was not corrected until Septem- 
ber 10, when a new spica was applied in 
increased abduction. An entirely satisfactory 
position was not obtainable. The spica was 
kept on for the full three month period. 

The patient was last seen on December 13, 
1934. At that time he was walking with a 
moderate left-sided limp. When in the house, 
he walked without a cane, but used one when 
walking on the street. There was no Trendelen- 
burg sign, the stability of the hip was good. 
Shortening of 3 inches was present. The 
motions were: A. G. E. 180 degrees; A. G. F. 
135 degrees; abduction 45 degrees; adduction 
10 degrees; internal rotation zero; external 
rotation 25 degrees. 


CONCLUSIONS 

1. The bifurcation operation is a rela- 
tively safe extra-articular reconstructive 
procedure. 

2. The operation is extremely useful in 
cases of ununited fracture of the neck of 
the femur. 

3. Although the operation does not 
reconstruct the hip joint on an anatomical 
basis, the neo-arthrosis created by the 
operation produces a joint capable of a 
useful degree of motion and _ painless 
weight-bearing. 
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HE increasing occurrence in the 
literature of various methods devised 


for internal fixation in fractures of 


the neck of the femur prompts me to pre- 
sent an additional method devised and 
used extensively by the late Dr. E. Denegre 
Martin of New Orleans, myself, and cthere, 
successfully since 1920. It was my great 
pleasure and privilege to assist Dr. Martin 
in these cases and, therefore, having been 
actively connected with the majority of 
the cases in which the method has been 
used I can, I feel, speak authoritatively 
of its success. All operative methods used 
in fractures of the neck of the femur, no 
doubt, suit more or less perfectly the 
requirements of the individual devising 
and using them, but all, with their varia- 
tions, are directed at the accomplishment 
of the same end. The chief of these is 
accurate apposition of the fracture frag- 
ments with their complete immobilization 
in so far as the fracture site is concerned. 


WHY THE OPEN METHOD? 


The etiology, pathology and incidence 
of these cases, unfortunately, usually 
places them in an age and sex group, the 
handling of which presents additional 
problems attendant upon the general wel- 
fare of an elderly woman confined to bed 
for some period of time. There have, of 
course, been those cases in which general 
physical debility did not play the major 
role, as the cases to be presented have 
occurred in both male and female, the age 
incidence being from forty-five to eighty- 
three. I need not call attention here to the 
high mortality incident to the close con- 


finement in bed of the aged as this is well 
known, whereas, if it is possible to maintain 
activity, the mortality of the aged sick is 
decreased. Further, besides activity, it is 
desirable that treatment be made as com- 
fortable as possible and, in the face of 
climatic conditions in the South, I do not 
consider the Whitman cast or plaster cast 
“immobilization” compatible with either 
bodily or olfactory comfort. In short then 
the open method of internal splinting, or 
fixation, is resorted to in order to reduce 
the mortality of elderly individuals con- 
fined to bed, to relieve pain which disap- 
pears immediately following fixation of 
fragments, and to provide the comforts, 
satisfactions and safety incident to a con- 
valescence of activity in contrast to one of 
immobility. In addition the hospital stay 
and nursing expense are both shortened 
with a consequent great saving to the 
patient and family. In my hands and others 
the method has proved entirely satisfactory 
and easy of application, but like all other 
surgical procedures has its limitations in 
the type of cases to which it is applicable. 


CHOICE OF CASES 


Debility and age do not play the part of 
contraindications, as in most surgery, but 
indeed should be considered indications 
for restoring the patient to some degree o! 
activity at the earliest possible moment. 
This is accomplished by internal fixation 
which thereby becomes the method o/ 
choice provided the site of the fracture lin: 
is applicable. 

The choice of cases, in so far as the loca- 
tion of the fracture line is concerned, con 
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s.itutes the chief element which, I feel, 
determines the success or failure of internal 
fication. Displacement of the distal shaft 
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the majority of fractures of the femoral 
neck occur in the distal two-thirds and 
hence are suitable for internal fixation. 


Fic. 1. Assistant making traction on foot, and showing position of foot as maintained by assistant during introduc- 
tion of screws. 


fragment can be overcome usually by 
traction, thereby offering no contraindica- 
tion. In my experience internal fixation is 
applicable to all fractures of the femoral 
neck occurring in the distal, or shaft, two- 
thirds and to intertrochanteric fractures 
where the great trochanter and subtro- 
chanteric plane is not severed from the 
shaft fragment. Comminution of tro- 
chanter, or neck, naturally cannot be 


TECHNIQUE 


The patient is hospitalized and, after 
x-ray study, traction by the Russell 
method is applied to overcome shortening, 
or to maintain position, if there has been 
no overriding. This is maintained for from 
five to seven days, giving time for reposi- 
tion of fragments and restitution of normal, 
or near normal, local tissue resistance, as 


G reat Crochanter 


Site and lengTh 0% Incision 


Fic. 2. Site and length of incision in relation to great trochanter, also axis of neck to sub-trochanteric plane. 


maintained by internal fixation as the fixing 
agent must be tight and immobile in bone, 
else it will surely become a foreign body 
to be cast off or removed. It is felt that the 
nearer the fracture line of the neck ap- 
proaches the trochanters, or in other words 
the longer the capital fragment, the 
ereater the chance of success. The method 
‘0 be described depends on the biting or 
crip of screw threads in the capital frag- 

lent, so it can be seen that the longer the 
‘agment the firmer the grip. Fortunately, 


well as convalescence from the immediate 
effects of the injury. Traction during this 
time likewise overcomes muscle spasm and 
contraction and facilitates the handling of 
the extremity during the operative pro- 
cedure. I personally prefer that this be 
done manually by an assistant (Fig. 1) so 
that changes in position which may be 
desired can be easily and quickly made. 
In my experience there has been no need 
for strong traction during operation if the 
primary period of traction in bed has been 
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proper degree of traction to maintaii 
length. The foot is then rotated mediall:, 
slightly, to overcorrect the tendency to 


Fic. 3c. 


F 1G. 3F. 


Fic. 3. Preoperative, intermediate and postoperative x-ray check in case of fracture of neck (negatives reversed in 
printing) and intertrochanteric fracture. 


deemed desirable by the individual opera- 
tor, the patient may be anesthetized and 
placed in the desired position for operation 
on a fracture or traction table. The anes- 
thetic may be either gas-oxygen or, if 
there are contraindications to general 
inhalation anesthesia, local infiltration 
analgesia may be used with as great 
facility. Cases have been handled under 
both. Spinal anesthesia is equally 
applicable. 

After the patient is on the table, the two 
internal malleoli are brought together to 
ascertain that there is no shortening. The 
assistant then grips the foot, holding the 
extremity of the injured side with the 


outward rotation and also to jam the shaft 
or distal fragment against the smaller 
capital fragment. (Fig. 1.) At this stage an 
x-ray, with the portable machine, is made 
on the table, thus giving accurate informa- 
tion of the exact position of fragments and 
angle of the neck at the time of operation. 
With this plate developed and at hand in 
the view box, the anesthetic is begun or 
local infiltration done, and after the usual 
preparation for operative procedure (this, 
of course, preceding local injection) the 
incision is made. (Fig. 2.) This is a simple 
linear incision, beginning slightly above 
the level of the great trochanter and ex- 
tending downward in the line of the shaft 
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( the femur, being carried far enough so 
-hat the base of the great trochanter and 
ub-trochanteric plane may be easily seen. 
ikewise, It Is extended so that the soft 
arts may be sufficiently retracted to 
acilitate the use of the drill and screws 
jirected in the long axis of the neck of the 
femur. The incision is carried directly 
down to the bone, the soft parts being 
eparated and retracted so as to allow 
complete visualization especially of the 
lateral aspect of the great trochanter and 
the sub-trochanteric plane. It will be noted 
that this plane is, as a rule, at right angles 
to a line passed through the long axis of 
the femoral neck (Fig. 2) and also that the 
peak of the anteroposterior curvature of 
the bone at this point lies approximately 
in the axis of the neck. With these two 
positions in mind, and the fresh x-ray 
plate in view, it is no difficult matter to 
select a point on the trochanter or sub- 
trochanteric plane at which a drill intro- 
duced at the proper angle will take a course 
parallel to the long axis of the neck. A 
drill hole is then made through the distal 
or shaft fragment, the drill being intro- 
duced to the line of fracture and being of 
large enough diameter (542 In.) so that the 
drill hole will accommodate the No. eight 
3 or 3!9 inch carpenter or hardware screw 
to be used. When the drili has been so 
placed to the proper depth, sterile precau- 
tions are taken and an intermediate x-ray 
made with the drill in place to ascertain the 
position and direction of the drill. (Fig. 3.) 
After this plate is viewed correction in 
direction of the drill is made, if necessary, 
and the drill removed. The screw is then 
inserted in the drill hole and only partly 
screwed in. This screw is purposely not 
“driven home” but left protruding part 
way to serve as a guide by which the 
second screw is introduced adjacent and 
parallel to it. In this instance also the drill 
nole is made only to the fracture line so 
that by so doing each screw turns freely in 
the shaft or distal fragment and the threads 
engage, or bite, into the smaller, proximal, 
or capital fragment. When the second 
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screw has been introduced both are then 
screwed down tight and closure of the soft 
parts accomplished with interrupted 


A 


Fic. 4. 


sutures. Before suture is started final x-ray 
is made on the table to confirm the final 
position and direction of the screws. 
(Fig. 3.) If necessary, a screw can be 
backed out and redirected with no deleteri- 
ous effect on the final outcome. 


POSTOPERATIVE CARE 


Following operation it will be seen that 
the patient has regained control of the 
extremity, pain ceases as soon as complete 
immobility of the fracture is secured, and 
there is no longer eversion of the foot. No 
plaster or immobilizing bandage is applied, 
the patient being returned to the ward. It 
has been found that moderate traction for 
a few days postoperative adds to the com- 
fort and feeling of security of the patient 
but some have had nothing other than 
dressing of the surgical wound, being 
allowed freedom of motion from the time 
of leaving the operating room. Traction, 
if used, is continued only until healing of 
the wound, after which no retaining devices 
are used. Even should traction be used, 
the patient may be sat up in bed, and with- 
out traction may roll and move about in 
bed at will, quite in contrast to those 
patients on whom rigid plaster casts have 
been applied. Usually after the third week, 
sitting up tn a chair is allowed and, if the 
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physical strength of the patient is such as 
to warrant it, crutches are given. The only 


restriction made is that absolute non- 


Fic. 5A. 


Fic. 5p. Fic. 
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later removal been necessary. In 2 in 
stances the patients failed to folloy, 
instructions relative to non-weight bearing, 


Fic. $C. 


5E. Fic. 5F. 


Fic. 5. Follow-up x-rays showing position, and union with screws in place. 


weight bearing on the injured side be 
observed for a period of six months or 
until the x-ray demonstrates firm bony 
union. By early activity, both in bed and 
out, the dangers of the invalid in this type 
of case are largely eliminated, better 
physical condition and muscle tone are 
maintained, and stiffness and limitation 
of motion are never allowed to develop; 
the hospital stay and expense to the 
patient are also minimized, most of the 
patients having left the hospital by the 
end of the second week. In one instance a 
patient of eighty-two years was able to 
return home by automobile, a distance of 
75 miles, riding in a normal position with 
complete comfort, five weeks after fracture 
had taken place. 

In the application of this method the 
screws are introduced with no thought of 
their removal at a later date but are left 
in place and in only 4 instances has their 


resulting In separation of the fragments 
and breakage of the screws. In neither of 
these cases was the removal of the broken 
fragments of screws deemed necessary 
and the pieces have remained quiescent. 


MATERIAL USED 


The fixing agent used in all cases of this 
report has been No. 8 wood (not wooden) 
or carpenter’s screws of 3 or 3!4 inch 
length. This should be case hardened. 
No special instruments are necessary for 
the procedure with the exception of a good 
screw driver, which most surgical instru- 
ment screw drivers are not, having a 
beveled end of the chisel type. These may 
be improved by grinding off the edge of 
the sharp point to a narrow flat base. 
The only other requirement, aside from 
the usual operating room instruments, is 
a 55 drill point of sufficient length so 
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t iat the drill may be freely turned without 
coming in contact with the patient or 
crapes. 

Fic. 6a. 


Fic. 6p. Fic. 
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between this and other methods of internal 
fixation. It will be remembered that the 
drill used in making the hole in which the 


Fic. 6B. Fic. 6c. 


Fic. 6F. 


Fic. 6. Follow-up showing screws in place. a. One and one-half years postoperative. B and c. Three years post- 
operative. D. Five and one-half years postoperative. E. Six years postoperative. F. Fracture occurred eight months 
before operation; follow-up seven and one-half years postoperative. 


MECHANICS AND COMPARISON OF 
METHODS 


It is my belief that internal fixation by 
the method described offers some features 
not found where other fixing agents are 
used. First, the material is always available 
cheap and does not require any specialized 
instruments for its application. Secondly, 
rotation is prevented around the fixing 
agent as an axis by using two screws. 
Third, separation is prevented by the 
tight grip of the two screws holding the 
‘racture line together immobile in spite 
‘{ movement of the femur as a whole. And 
‘ourth, the head fragment is brought to 
he relatively immobile, larger, or shaft 
ragment, instead of manipulating the 
arger fragment to the mobile or relatively 
ncontrollable smaller fragment of the 
ead. It is in this latter respect that I 
elieve the chief advantage of this method 
‘es and likewise the chief difference 


screws are placed in the shaft fragment is 
slightly larger than the diameter of the 
screws, and when each screw is pushed into 
this drill hole the threads then engage in 
the capital fragment. As the screws are 
then tightened the head fragment tends to 
be brought toward the shaft or trochanters 
by the action of the turning threads. 
Figure 4 may serve to make this point 
clear. B being a fixed point, by rotating 
the screw to the right (screwing in) A 
is brought toward B, acting as a nut on a 
screw bolt. This action is not found where 
the Smith-Peterson nail is used or bone 
pegs of various kinds. It is seen slightly 
in the Myron O. Henry screw bolt but here 
one bolt is used which may easily form an 
axis of rotation and the instrument to 
me seems needlessly complicated. The 
same may be said of the “double screw”’ 
of Lawrence Jones. The “proximal peg- 
ging”? operation of Hey Groves seems 
needlessly formidable in that in displacing 
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the head fragment and introducing the 
peg unnecessary damage and traumatism 
are imposed on a bone fragment already 
in a precarious position in so far as its 
future life and blood supply are concerned. 

At times there have appeared in the 
literature, instruments designed to guide 
the fixing agent into its proper place in 
the neck of the femur. With these instru- 
ments it is possible to determine accurately 
the proper angle of introduction for, as 
pointed out by Sterling Bunnell, the circle 
comprising the cross section of the neck 
of the femur in its midportion is not large, 
averaging 2.8 cm. according to Bunnell. 
I have found no occasion for the use of 
such an instrument and, from my experi- 
ence and proper appreciation of the bony 
landmarks mentioned, have found it possi- 
ble to introduce the screws sufficiently 
accurately. Myron O. Henry mentions the 
necessity of having the metallic fixing agent 
made of special material. I cannot concur 
in this and have observed in these cases 
no local or systemic effect produced by the 
presence of the material used. 

It is felt that the wide-threaded screw 
is preferable to one with a machine thread 
such as the Sherman screw, as in this 
instance the wide flange made by the screw 
threads will get a better purchase for hold- 
ing against the relatively soft spongy bone 
of the head than the fine close threads of 
the machine type. 

Denegre Martin, in an article published 
following his death, reported 32 patients 
on whom this method had been used and 
to this number I wish to add an additional 
21, bringing the total number to 53. I 
shall not, in this instance, attempt any 
lengthy statistical study but can assure 
anyone interested that our results have 
been in every way compatible with the 
best interests of the patients. Briefly, 
there have been in this series 4 failures, 
resulting in non-union, necessitating later 
the removal of screws. As already men- 
tioned, failure in 2 other cases can be 
definitely attributed to too early weight 
bearing, contrary to instructions, bringing 
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the total failures to 6, or 11.32 per cen.. 
These last 2 patients gave every indicatio \ 
of expecting an excellent result and prog- 
nosis until weight bearing was begun, on 
their own initiative, too early. Eliminating 
these cases it would show a 7.54 per cent 
record of failure in the cases reported. | 

one instance there was a superficial woun: 
infection which healed promptly on drain- 
age, in no wise affecting the ultimate 
outcome. There has been no immediate 
postoperative mortality attributable to 
the operative procedure in this series. 

The statements of Mr. Watson Jones 
seem to me the true explanation for union 
or non-union in fracture of the neck of 
the femur. I believe that “hyperemic 
decalcification” can be prevented and 
absolute fixation and immobility of the 
fracture site be best attained, and main- 
tained, by internal fixation. 

It is doubtful to me if any fracture, 
with its associated human elements of 
patient and physician, will ever attain 
the status of being completely solved but 
the foregoing method of handling the 
“unsolved fracture” of Kellogg Speed 
seems to at least nearly approach the 
desired utopia. 


The author wishes to thank Doctors W. P. 
Bradburn, Emile Block, Frank Cato, Lewis 
Levy, J. C. Menendez, and R. E. Stone for 
the use of their cases in this report, and Dr. 
J. C. Rodick and Drs. E. C. Samuel and 
E. R. Bowie for their assistance in securing 
x-rays. 


SUMMARY 


1. A method of treatment, by internal 
fixation, of fractures of the neck of the 
femur is presented and technique described. 

2. Series of 53 cases in the hands of 
several surgeons shows a record of success 
in 89.68 per cent of cases. 
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is one in which the talus remains 

in its normal position between the 
two malleoli, but all the other bones of the 
foot are dislocated in relation to the talus, 
but retain their normal relations to one 
another. Before such a dislocation can 
occur, It Is necessary to have the navicular, 
cuboid and calcaneus freed from the talus. 
This requires great force. When such 
violence is sustained, it usually results in 
fracture of the bones of the leg rather than 
in subtalus dislocation. The reason for 
this is that the ligaments concerned are so 
strong that the bones fracture before the 
ligaments tear. That explains why this 
type of dislocation is so rare. 

The first cases reported in the literature 
were those of Judcy and Dufaurest, both 
in 1811. 

Broca, in 1853, in a paper based on a 
study of the cases reported up to that 
time, under various titles, considered the 
foot as dislocated from the talus and he 
systematized the nomenclature according 
to this concept, which today remains 
standard. He recognized three varieties, 
inward, outward and backward. Malgaigne, 
in 1885, added the fourth variety, dis- 
location forward. Quénu, in 1884, was 
first to recognize and describe the inter- 
mediate type, that is, both backward and 
inward. Hoffa used the designation Mittel- 
form for this type. 

Trendel, analyzing the 82 cases of all 
t pes in the literature up to 1905, found 

’ were outward, whereas 40 were purely 
inward, and g were inward and backward. 

Baumgartner and Huguier, in the best 

ticle in the literature on subtalus dis- 

cations, collected 85 cases up to 1907. 


A SUBTALUS dislocation of the foot 


Shands, in 1928, listed and analyzed the 
type of all the additional cases up to 1927, 
found a total of 138 cases, to which he 
added one of his own, His description and 
roentgenograms of his case show it to be a 
typical example of the inward and back- 
ward variety and he recognized it as such. 
But he reports it as of the inward type. 

Kleinhaus, in 1928, reported 2 cases of 
the intermediate type and stated that little 
is to be found in the literature concerning 
this type, perhaps because, for the sake of 
brevity, they have been included either 
with the inward or backward types. This 
is certainly true. 

MéhImann, 1929, states that dislocation 
inward and backward is by far the most 
frequent type. He believes that displace- 
ment inward is the primary component. 
Like most other authors, Shands, in his 
analysis of the literature to 1927, groups 
this type with the inward type. Since his 
report, 7 additional cases of all types have 
been recorded up to 1934. Adding our 
2 cases, this makes a total of 148 cases 
reported to date. Thus 148 cases have been 
reported in 123 years, or slightly more 
than one each year, the world over! Of 
the 9 cases reported since Shands’ paper, 
including our cases, 7 were inward and 
backward, 2 were outward. The incidence 
of the four main types is as follows: 


Cases | Per Cent 


427 


Type 
Inward aa 84 56.75 
Outward. 48 32.43 
Backward 10 6.75 
Forward.......... - 6 4.08 
148 
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ETIOLOGY 


Most cases have occurred in adults 
between the ages of twenty and fifty. 
Only 6 cases have been reported in patients 
over sixty years of age, including one of 
our own (Case 1). It has occurred in males 
6 times as often as in females. When the 
condition occurs in women, it has been 
observed that it is in unusually obese 
women, as In one of our cases. Both of our 
patients were obese individuals. 

The cause is some form of extreme 
violence, as a fall from a considerable 
height, being thrown from a horse, being 
thrown from a moving automobile, being 
struck by an automobile and violently 
thrown to the ground, the weight of the 
body falling heavily upon the foot, which 
is twisted. 


PATHOGENESIS 


The mechanism of the inward and back- 
ward dislocation (Case 1) is a combination 
of forced adduction, supination and plantar 
flexion. Just before the force of the trauma 
takes effect, the foot is usually fixed in a 
position of slight adduction. Then, suddenly, 
it is forced into extreme adduction, supina- 
tion and plantar flexion. The force acts on 
the outer margin of the adducted foot, 
the lower margin of the talus impinges 
against the posterior margin of the sus- 
tentaculum tali of the calcaneus, which 
acts as a fulcrum, by means of which the 
talus and calcaneus are levered apart. The 
head of the talus is displaced upward, out 
from the cavity of the navicular, the inter- 
osseous ligament in the sinus tarsi tears, 
and the talus, pushed forward and outward 
by the bones of the leg, comes to lie astride 
the navicular-cuboid articulation, in which 
cases it still partly rests upon the anterior 
process of the calcaneus (Fig. 1). It may 
be displaced more laterally, and come to 
lie over the cuboid only. 

The mechanism of the outward type 
(Case 1) is a result of forced abduction. 
Due to the forced abduction, the talus is 
pressed against the anterior process of the 
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caleaneus; the talus and calcaneus ar 
levered apart; the interosseous ligamen 
and the other deep ligaments tear; where- 
upon the foot, with the calcaneus anc 
navicular, dislocates outward, and the leg 
with the talus, come to lie inward. Th: 
large joint-surface of the talus rests upo: 
the sustentaculum tali; the head of th« 
talus and the navicular lie displaced 
parallel to one another (Fig. 6). In some 
cases (Henke), the navicular, cuboid and 
calcaneous may come to lie lateral to the 
external malleolus. The mechanism is 
somewhat differently explained by Reis- 
mann. He believes that the anterior process 
of the calcaneus does not press against 
the talus until after the pronation of the 
foot has torn the navicular away from the 
talus. The rotation of the tuberosity of 
the navicular downward leads to tearing 
of the joint capsule and ligaments on the 
inner side of the talo-navicular articulation. 
The navicular is displaced inward. By 
further action of the force, the interosseous 
ligament tears, and the calcaneus is 
twisted and displaced laterally. 

Dislocation of the foot outward and 
backward is rare (Case 11). This is due to 
the fact that the displaced navicular very 
quickly comes to lie against the body of the 
talus. 

The abduction responsible for the dis- 
location is due to a fall on the abducted 
foot, or a direct blow against the outer 
side of the leg, with the foot held fixed. 

This type is not infrequently compli- 
cated by simultaneous fracture of the 
fibula, talus, internal malleolus or rup- 
ture of the soft parts, at the moment of 
dislocation. 


SYMPTOMS AND CLINICAL FINDINGS 


Dislocation Inward and Backward. The 
clinical findings are typical. The foot is in 
marked supination and plantar flexion. 
The anterior portion of the foot is strongly 
adducted, in some cases almost to a right 
angle. The inner margin of the foot is 
elevated, slightly shortened and markedl) 
concave. The outer margin is lengthened 
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the navicular. Active movements of the 
foot are impossible, and the least attempt 


nd convex. The sole faces the opposite 
‘¢ and often is almost vertical. The 


‘orsum of the foot is markedly arched and 


Fic. 1. 


causes great pain. However, the foot may 


Fic. 2. 


Fic. 1. Anteroposterior roentgenogram, Case 1, taken December 16, 1933, before reduction. Note that talus is 
in its normal position, between two malleoli, but that all other bones of foot are dislocated inward in relation 


to it. 


Fic. 2. Lateral roentgenogram, Case 1, taken December 16, 1933, before reduction. Note that talus is in its normal 


position, but that all other bones of foot are dislocated posteriorly in relation to it; that caput tali lies above 
navicular; that posterior portion of sinus tarsi is empty, due to backward dislocation of calcaneus. Note, also, 
marked plantar flexion of anterior portion of foot. There is a linear fracture of calcaneus. 


shortened. The heel is considerably length- 
ened. The tendo Achillis bows forward. 
The appearance resembles a club foot. 
The external malleolus projects promi- 
nently, while below it, the head of the 
talus projects even more prominently and 
the skin over it is tightly stretched. Here 
the skin may be pale, due to interference 
vith its blood supply, or may be ecchy- 
notic. In some cases the skin ruptures at 
he time of the accident. The internal 
nalleolus can scarcely be palpated. Ante- 
‘ior to, and below it, one can plainly palpate 
the sustentaculum tali or the inner border 
»f the calcaneus; also, the inner border of 


be moved passively, to a limited degree. 
Passive flexion and extension may be 
carried out for about 15 degrees or there- 
abouts, and adduction even less. Abduc- 
tion, however, is impossible. 
Roentgenological examination shows the 
talus in Its normal position between the 
two malleoli, but the position of all the 
other bones of the foot is altered in rela- 
tion to it. The axis of the talus crosses the 
foot obliquely, from behind inward, for- 
ward and outward. Most often the head 
of the talus lies over the articulation 
between the calcaneus and cuboid, extends 
beyond it for a short distance, and rests 
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on the cuboid and the lateral portion of the 
navicular. It may lie above the cuboid 
only. 


3. Anteroposterior roentgenogram of opposite 


Fic. 
(right) knee joint, Case 1, taken December 17, 1933. 
Note typical “bumper” fracture, a transverse frac- 
ture of upper end of fibula, and an oblique fracture 
of upper end of tibia, line of fracture extending up 
into knee joint, that is, completely breaking off 
external condyle. 


Dislocation Outward. In the outward 
type also, the findings are typical. The 
foot is in a position of extreme pes planus. 
The inner margin of the foot is lower than 
normal, the outer margin is elevated. The 
front of the foot is abducted. The inner 
malleolus is prominent and nearer the 
ground than normal. The talus projects 
prominently on the inner side of the foot 
near the sole, and there is a depression in 
front of it. The normal prominence of 
the external malleolus is lost, due to the 
outward displacement of the calcaneus 
and cuboid, and the skin often is mjured 
by the strongly projecting talus, which 
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in some cases may even penetrate it. Th« 
navicular projects plainly from the dorsun: 
of the foot, lateral to the anterior axis o 
the foot. Early, before swelling has en- 
sued, it may be felt, with a depressio: 
behind it. Active movements of the foo 
are practically totally lost. Passive move- 
ments of flexion and extension may be 
carried out; adduction is somewhat limited; 
abduction is impossible. 


PROGNOSIS 
Dislocation Inward and Backward. The 


head of the talus projects so prominently 
that the skin over it is stretched so 
tightly that its circulation is threatened. 
If this is not promptly relieved, necrosis 
of the skin is likely to occur. In some 
cases, the skin ruptures at the time of 
the accident. Rupture or necrosis, later, 
may be followed by infection, which may 
require amputation. Fracture of the talus 
or of other tarsal bones may complicate 
the dislocation. Fracture of the bones of the 
leg may occur. 

Reduction, if resorted to early, is usually 
easy and usually is followed by a good 
functional result. Operation may be neces- 
sary to accomplish reduction in com- 
plicated or old cases. Resection of the 
head of the talus may then be necessary. 


TREATMENT 


Reduction is best accomplished under 
general anesthesia. The underlying prin- 
ciples of reduction consist in (1) traction, 
(2) slightly increasing the deformity and 
(3) then reversing the force that caused 
the dislocation; maintaining the traction 
during 2 and 3. 

Dislocation Inward and Backward. An 
assistant, bracing himself against the side 
of the table to exert counter-traction, 
holds the leg firmly just above the ankle, 
with the knee flexed to relax the muscles. 
The surgeon, bracing himself against the 
end of the table, grasps the heel with 
one hand and the anteromedial portion 
of the foot with the other, and, while 
making strong traction on the foot, first 
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Dislocation Outward. The — surgeon 


ad plantar flexion, and then, while making grasps the heel with one hand and the 


ight forward traction, forcefully pronates 


anterolateral portion of the foot with 


Fic. 4. Lateral roentgenogram of left foot, Case 1, taken February 14, 1934, forty days after injury. Note that 
fracture of calcaneus is healed. No abnormality, otherwise, is to be seen. 


and dorsiflexes the foot. Reduction usually 
occurs with a soft snap. 

Another method of reduction 
taught by Quénu. The first 


is that 
assistant 


holding the heel with one hand and the 
anteromedial portion of the foot with 


the other, holds the foot in forced dorsal 
flexion. The second assistant grasps the leg 
firmly just above the ankle and flexes the 
thigh and the knee. The surgeon, standing 
between the patient’s legs, pulls the dis- 
located foot firmly against his own flexed 
knee, which he uses to make strong pres- 
sure against the medial surface of the 
calcaneus. This forces the calcaneus back 
under the talus, and the abnormal curva- 
ture of the foot disappears. But the 
abnormal prominence of the head of 
the talus is exaggerated. Then, after again 
producing the inward dislocation, direct 
pressure is made over the head of the talus, 
from above, downward, and from with- 
out, inward, simultaneously with the 
‘ther maneuvers, and with a snap, all 
Jeformity disappears. Interposition of liga- 
ment, rather than bony interposition, 
interferes with reduction. Pressure on the 
nead of the talus, during the process of 
orced pronation, succeeds in replacing 
‘he head of the talus in the cavity of the 
iavicular. 


the other, and while making traction, 
first slightly hyperabducts the foot, and 
then, while exerting strong traction, force- 
fully adducts the foot. During reduction 
it is often of advantage to make direct 
pressure over the talus and cuboid. A 
jar is felt as the bones slip back. 


Case 1. The patient, a rather heavy 
woman, sixty-seven years of age, while crossing 
a street, was struck by an automobile and 
knocked to the ground. She was rendered un- 
conscious but does not know for how long a 
time. On regaining consciousness, she found 
that she was unable to get up and suffered 
severe pain in her left foot. She was brought to 
the Michael Reese Hospital, on my privateserv- 
ice. When called by the intern and informed 
that she was in severe pain and some shock, | 
ordered a hypodermic of morphine adminis- 
tered at once, and that she be brought to the 
Roentgenological Department, where I first 
saw her. She was under the influence of mor- 
phine but still complained of severe pain in her 
left foot. The foot showed the typical deformity 
of an inward and backward subtalus disloca- 
tion. Fluoroscopic examination confirmed the 
diagnosis. Films were taken of the left foot 
and the right knee, which was painful. The 
films of the left foot (Figs. 1 and 2) showed 
a typical subtalus dislocation, inward and 
backward, and in addition, a _ longitudinal 
fracture of the calcaneus. The films on the 
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right knee showed a transverse fracture of the 
upper end of the fibula, and an oblique fracture 
of the upper end of the right tibia, the line of 


Fic. 5. Anteroposterior roentgenogram, Case 11, before 
reduction. Note that talus is in its normal position, 
between two malleoli, but that all other bones of foot 
are dislocated laterally in relation to it. No bones are 
fractured. 


fracture extending up into the knee joint, that 
is, completely fracturing off the external con- 
dyle, a typical “bumper fracture” (Fig. 3). 


Treatment. The patient, still lying on the 
fluoroscopic table, was anesthetized with ether. 
A strip of muslin spica bandage, about 5 inches 
in width and about 2 yards long, was slit at its 
center for a distance of about 5 inches, just 
long enough to slip it over the foot, with the 
long axis of the bandage parallel to the long 
axis of the foot. When the slit was at the ankle, 
the bandage was turned at right angles to the 
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long axis of the foot, and the two ends of the« 
bandage were now brought behind the sur 
geon’s back and tied so that the patient’s foot 
was close to the surgeon’s abdomen when he 
stood bracing himself against the foot end o! 
the table. One assistant was instructed to 
stand at the opposite end of the table, behind 
the patient’s head, and lock his two flexed 
arms under the patient’s axillae, so as exert 
counter-traction. A second assistant was in- 
structed to stand at the right side of the table 
and assist in exerting counter-traction by grasp- 
ing the patient’s leg in his two locked hands, 
held just above the patient’s ankle, and holding 
the knee flexed. With the patient now fully 
anesthetized, the surgeon grasped the heel with 
his left hand and the forefoot with the right, 
and while making slight traction by bending 
his trunk backward, thus pulling on the spica 
tied about his waist, the deformity was first 
slightly increased, that is slightly increasing 
the plantar flexion, supination and inward 
rotation of the foot. Then, while making strong 
traction with the spica tied about his waist as a 
belt, the force was reversed, that is, the foot 
was strongly pronated and at the same time 
drawn forward and dorsiflexed. Reduction was 
easily accomplished and with a soft snap. Then, 
after the threatened skin over the talus was 
painted with mercurochrome and a sterile 
dressing applied, a plaster encasement was 
applied from the base of the toes to well above 
the calf of the leg, holding the foot at right 
angles to the leg. A plaster encasement was 
later applied to the right leg, from behind the 
toes to high up on the thigh. 

Aftercare. Both plaster encasements were 
removed at the end of three weeks, and daily 
active motion, massage and physiotherapy 
begun. A Gibney adhesive-plaster splint was 
now applied to the left foot and ankle, and the 
posterior half of the right cast was kept on as a 
splint, except during the time each day when 
active movements were carried out, until at 
the end of the fifth week, when both were per- 
manently removed. By the end of the sixth 
week, both knee joints and both ankle joints 
were being moved full range, without pain. 
Because of the nature of the fracture of the 
right tibia, the patient was not allowed to 
walk, however, until the end of the twelfth 
week. She then was supplied with firm shoes 
with low heels and good arch supports. She 
was walking well within a few days and never 
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unction both in her left foot and right knee 
nd walks with no pain. 
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the dislocation by manual traction and revers- 
ing the forces that produced the dislocation. 
He first slightly hyperabducted the foot; i.e. 


Fic. 6. Lateral roentgenogram, Case 11, before reduction. Note that talus is in its normal position, between two 
malleoli, but that all other bones of foot are dislocated outward and backward in relation to it. Caput tali is 
seen to lie medial to and beside navicular, its upper portion projecting prominently above dorsal surface of 
navicular. Deepest portion of sinus tarsi is empty, due to dislocation of calcaneus downward and backward. 


Case. (This case was submitted to me by 
the late Peter. A. Bendixen of Davenport, 
Iowa, who was kind enough to allow me to add 
it to this report.) 

The patient, an obese German male, fifty- 
seven years of age, weighing 200 pounds, while 
walking the street, on April 18, 1934, just be- 
fore coming to a step, turned his left ankle. 
He was thrown forward, and, in trying to save 
himself on his right foot, came down with his 
entire weight on the lateral side of his right 
foot at the bottom of the step ahead of him, 
sustaining a subtalus dislocation of his right 
foot outward and backward. He was brought 
to Dr. Bendixen, who took care of him. Roent- 
genograms of both feet were taken. Those of 
the left foot were entirely negative. Those of 
the right foot showed the typical findings of a 
subtalus dislocation of the foot, outward and 
backward. (Figs. 5 and 6.) The talus was in 
its normal position, between the two malleoli, 
but all the other bones of the foot were dis- 
located outward and backward in relation to 
the talus. The large joint-surface of the talus 
rested upon the sustentaculum tali; the head of 
the talus and the navicular lay displaced 
parallel to one another. 

After the patient was anesthetized with 
ether, Dr. Bendixen succeeded in reducing 


increased the deformity, and then, while exert- 
ing strong traction, forcefully adducted the 
foot and at the same time drew it forward. 
The reduction occurred with a jar. 

After reduction, a plaster cast was applied 
from the toes to just below the knee. A walking 
caliper was incorporated in the cast and he was 
encouraged to begin a little weight-bearing 
immediately. After the first few weeks he was 
allowed to put his entire weight on the foot. 
The cast was removed at the end of eight weeks 
and he walked with the aid of crutches. He 
began full weight-bearing, without the aid of 
crutches or cane, on September 1. He resumed 
his regular work on October 6. No special 
physiotherapeutic measures were carried out. 
The foot at the present time is without symp- 
toms, feels normal in every respect, and func- 
tion is perfect. He works every day and goes 
to all the German dances around the city. 


AUTHOR’S DEVICE FOR EXERTING STRONG 
TRACTION IN THE TREATMENT OF 
FRACTURES AND DISLOCATIONS OF 

THE EXTREMITIES 


great usefulness of 


The surprisingly 
the well-known method of exerting traction 
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used in Case 1 led me to construct the 
following device for this purpose. * 

The device consists of a 3 inch web 
strap 2 yards long, similar to that used 
to restrain patients on the operating 
table, and equipped with a similar metal 
lock by means of which it is possible to 
tighten or loosen the strap with a minimum 
of effort. At the center of the strap, a 
7 inch zipper is stitched in place, after 
cutting a longitudinal slit about 10 inches 


long, the edges of which are bound with 
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cotton tape, sewed in place by machine. 
The zipper allows the slit to be opened 
readily, and, after applying the device to 
the ankle or wrist, the slit can quickly 
be closed until the fit is accurate. The belt 
is now applied about the waist of the 
surgeon and the lock drawn to the desired 
tension. 

This device has been suggested for 
reduction of fractures and dislocations of 
the extremities; to fasten a foot to the 
end plate of a fracture table, and for use in 
maintaining continuous traction. 
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PELVIC PAIN IN WOMEN 


TREATMENT BY RESECTION OF THE SUPERIOR HYPOGASTRIC PLEXUS 
REPORT ON THIRTY-NINE CASES* 


Etmore A. KINDEL, M.D. 


CINCINNATI, O. 


so frequently confronts the surgeon 

and the gynecologist is the satis- 
factory management of patients suffering 
from severe pelvic pain which may or may 
not be associated with anatomic abnor- 
malities or pathologic changes of the 
internal genital organs. It has been repeat- 
edly shown that the correction of the 
anatomic abnormality or the removal of 
the pathologic lesion frequently gives only 
temporary relief from dysmenorrhea or 
other forms of pelvic pain. As a result of 
the striking benefits obtained by resection 
of the superior hypogastric plexus in 
similar cases by Dr. Louis G. Herrmann! 
of the Department of Surgery of the Uni- 
versity of Cincinnati, we have used this 
procedure upon 39 patients suffering from 
severe pelvic pain. 

Until quite recently the conception was 
that sensory impulses were carried only 
by the cranial and spinal nerves. Langley? 
and his associates were largely responsible 
for this concept. However, during the past 
one hundred years the autonomic nervous 
system has received more attention and 
clinicians have begun to realize its impor- 
tance In disturbances of a visceral sensory 
nature. Sufficient studies, both experi- 
mental and clinical, have been reported to 
show that the sympathetic nerves are 
pathways not only for vasomotor but also 
‘or sensory visceral impulses. 

In 1898 Jaboulay* attempted to relieve 
severe pelvic pain by interrupting the 
ifferent pathways in the sacral sympa- 
thetic chains. His procedure consisted of 


()'s of the important problems that 


the removal of the coccyx, freeing the 
rectum from the hollow of the sacrum, and 
dividing the sacral sympathetic chain on 
each side. Approximately a year later 
Ruggi‘ advised the resection of the ovarian 
plexus by the transperitoneal route. The 
pelvic pain was found to be relieved after 
this procedure. Neither the work of Jabou- 
lay nor that of Ruggi was accepted to any 
extent and both procedures were soon 
forgotten. 

A complete study of the pelvic sympa- 
thetic nerves and their relation to pelvic 
pain was made by Leriche® and his asso- 
ciates in 1921. The procedure he employed 
to relieve this pain consisted in a peri- 
arterial sympathectomy of the internal 
iliac (hypogastric) artery. This method 
met with widespread approval in conti- 
nental Europe and numerous excellent 
results were obtained. 

About the year 1925 the much simpler 
procedure of resection of the superior 
hypogastric plexus was introduced by 
Cotte. Cotte used the name of presacral 
nerve, instead of superior hypogastric 
plexus, and therefore in France this oper- 
ation became known as the resection of the 
presacral nerve. Nevertheless, the results 
obtained by this procedure were most 
favorable and apparently lasting. In 1929 
Cotte gave the name of plexalgia to the 
type of pain which is primarily localized 
to the uterus but which radiates to the 
anus, coccyx and urinary bladder. 

Articles have appeared from time to 
time from the Mayo Clinic where Lear- 
month’ and his associates have been 
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investigating the functions of the sympa- 


thetic and the para-sympathetic nerves of 
the urinary bladder. Apparently most of 


Coeliac plexus 


Sup. 


\ 


Fic. 1. Diagrammatic illustration of innervation of 


ovary. (After Dahl.) 


their work has been done on male patients. 
Their experiments proved that the plexus 
contains motor fibers to the musculature of 
the seminal vesicles, the ejaculatory ducts 
and the septa of the prostate gland since 
stimulation of the superior hypogastric 
plexus caused a cloud of seminal fluid and 
prostatic secretion to be forced out into the 
prostatic urethra. In certain cases of vesical 
dysfunction they report uniformly good 
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results following the resection of the 
superior hypogastric plexus. 

The first work published in the English 
language along these lines pertaining to 
the female is an article by Fontaine and 
Herrmann’ in 1932. They report the 
resection of the superior hypogastric plexus 
in 22 cases with excellent results. Their 
work was done in Leriche’s clinic in Strass- 
bourg. The patients operated upon in their 
series were divided into three groups. The 
first group was made up of patients with 
neither pelvic pathology nor organic lesion 
to account for the pelvic pain. For this 
group the name of functional dysmenor- 
rhea was employed. The second group 
included those cases with slight patho- 
logical processes in the pelvis, which do not 
react favorably to ordinary gynecologic 
therapy. Patients presenting a definite 
pathologic lesion such as an inoperable 
carcinoma giving rise to severe pain were 
included in the third group of cases. 
However, in this latter group of cases a 
more extensive removal of the pelvic sym- 
pathetic nerves was advocated. At the 
time of the resection of the superior 
hypogastric plexus any anatomic abnor- 
mality that was present was corrected 
and any diseased structure was removed. 

The innervation of the ovary is mainly 
from the ovarian plexus which arises from 
the intermesenteric and renal plexuses and 
follows the course of the ovarian artery. 
On reaching the suspensory ligament of 
the ovary the fibers of this plexus are 
distributed in somewhat the following 
manner. One branch which is called the 
external tubular branch supplies the fal- 
lopian tube. The other branches of the 
plexus supply the ovary itself. A number 
of small terminal filaments of the tubular 
branch course through the broad ligament 
to reach the lateral side of the uterus 
(Fig. 1). The nerve supply to the uterus 
is derived from the great plexuses of Frank- 
enhaeuser which are situated in the broad 
ligaments on each side of the uterus and 
are made up of fibers from the hypogastric 
and sacral plexuses (Fig. 2). 
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artery is the superior mesenteric plexus. 
In its downward course this plexus becomes 
known as the intermesenteric plexus which 
then divides on approaching the inferior 
mesenteric artery into a right and a left 
inferior mesenteric plexus. These two 
divisions of the inferior mesenteric plexus 
again reunite about one inch below the 
artery and proceed downward to make up 
the medial part of the superior hypogastric 
plexus (Fig. 3). Along either side of the 
vertebral column in this location is situated 
the lumbar sympathetic chain with its 
four ganglia. Fibers from these four 
ganglia, especially from the first two, join 
with the thin branches of the inferior 
mesenteric plexus to form the superior 
hypogastric plexus. This plexus is to be 
‘ound in a triangle formed by the bifurca- 
‘on of the aorta and the promotory of 
he sacrum. It lies directly behind the 
isterior peritoneum and frequently in 
un individuals may be seen through it. 
he plexus lies in loose areolar tissue 
‘rectly over the spine to the left of the 
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The formation of the superior hypo- 
vastric plexus is as follows: Situated at 
e origin of the superior mesenteric 


Fic. 2. Diagrammatic illustration of extrinsic nerves of uterus and vagina. (After Dahl.) 
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midline and will be found to have two or 
three main divisions with intercommuni- 
cating fibers. The largest part of the plexus 


Pelvie nerve 
tero-vapinul plelexus 


Ganglion in utero-vaginal plexus 


passes over the left common iliac artery 
and approaches the midline as it descends. 

Many different names have been given 
to this plexus. One of the most commonly 
referred to is the presacral nerve. We have 
made a study of the anatomy of this struc- 
ture. Our aim has been to determine 
whether it is really a plexus of nerves or a 
single nerve trunk. 

Through the cooperation of the Ana- 
tomical Department and the Department 
of Pathology of the Cincinnati General 
Hospital we were afforded the opportunity 
of examining 23 cadavers and 5 bodies at 
autopsy. In addition we have carefully 
observed the structure in everyone of the 
39 patients who have been subjected to 
this operation. 

Thus we have studied in all 67 human 
bodies and in all of them we observed a 
true plexus formation. These observations 
were always made by two or more indi- 
viduals. Figure 4 shows the fundamental 
structure of the superior hypogastric 
plexus. At the promotory of the sacrum 
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the plexus divides into the right and left 
inferior hypogastric nerves. These nerves 
proceed deep into the cul-de-sac and are 


Fic. 3. Formation of superior hypogastric plexus. (After 
Herrmann.) 


finally lost in the mass of nervous tissue 
of that region which is called the hypo- 
gastric ganglia. 

One of the functions of the hypogastric 
plexus is to exert a vasoconstrictor action 
on the vessels of the internal genital organs. 
It also inhibits the secretion of the genital 
glands. The para-sympathetic fibers bring 
about vasodilatation in the vessels and 
at the same time stimulate the genital 
glands to secretion. It is not known which 
of the two systems Initiates uterine con- 
tractions. Reports by Dahl’ state that the 
sympathetic fibers act as stimulators while 
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the parasympathetics inhibit contractio: . 
Resection of the superior hypogastr 
plexus causes no alteration of the sexu: | 


Fic. 4. Fundamental structure of superior hypogastric 
plexus. 


function In women. 

Following the resection of the superior 
hypogastric plexus the patient may com- 
plain of slight frequency of urination. This 
usually does not last for more than two 
or three days and is due to the division 
of the inhibitor fibers. Other than thi: 
there is no other alteration in vesical func- 
tion. It is definitely known that the para- 
sympathetic system can take care of th« 
storage and discharge of urine. The fibers 
of this system are indispensable in this 
respect. Some pain fibers from the bladde 
are carried by the sympathetic nerves 
However, a large part of them are carrie« 
by the parasympathetics. 
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It has been repeatedly shown that sec- 
on of the superior hypogastric plexus 
yes not alter the normal menstrual cycle. 
n atypical or supplementary period may 
ccur shortly after the patient has had 
his procedure performed. This is fre- 
uently the case and this should not be 
considered the normal menstrual period 

as It Is to be explained on the basis of an 
intense hyperemia produced by section 
of the sympathetic nerves. The normal 
menstrual cycle is not disturbed. The 
lutein hormone appears to act independ- 
ently of any nervous control. However, its 
action seems to be increased by the hyper- 
emia brought about by the neurectomy. 
The physiology of parturition is not 
impaired. It has been shown that section 
of the entire sacral cord, as well as the 


sympathetic plexus requires only the appli- 
cation of low forceps in childbirth, because 
of the paralysis of the perineal and vulvar 
muscles. In addition there are many cases 
on record in which normal parturition took 
place in patients who had previously been 


subjected to a resection of the superior 
hypogastric plexus for the relief of some 
painful condition in the pelvis. 

In every one of the 39 patients subjected 
to a resection of the superior hypogastric 
plexus, there was a definite history of 
hypogastric plexalgia. The kind of pain 
which is typical of irritation of the superior 
hypogastric plexus is of a dull, dragging 
nature, felt deep in the pelvis, referred to 
the rectum, coccyx and to the inner aspects 
of the thighs, present not only at the 
onset of periods, but also between menses. 
These regions correspond to the distribu- 
tion of the fibers from the superior hypo- 
sastric plexus. Pain which is referred to 
the back, lumbar regions and occasionally 
o the obturator regions should not be 

onfused with true plexalgia since it Is 
he result of disturbance in the ovarian 
-ympathetic plexus. 

We do not always find the history of 
ain, with its varied radiation so complete 
is already outlined. The history may reveal 
that the individual has been having only 
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severe dysmenorrhea while at other times 
the severe dysmenorrhea may also be 
accompanied and is frequently accom- 


Fic. 5. Surgical approach to superior hypogastric plexus. 
panied by radiation to one of the various 
regions mentioned. 

There were 5 cases in this entire group 
in which a history of dysmenorrhea was 
not present. However, these cases pre- 
sented other features of a hypogastric 
plexalgia, namely deep- seated, dull drag- 
ging pain accompanied by radiation to the 

various regions mentioned. In 34 cases 
dy smenorrhea was a very prominent symp- 
tom and in all of them, the usual medical 
methods were employed in an attempt to 
bring about relief. Twenty-one patients 
complained of so severe a dysmenorrhea 
that in spite of the usual methods for 
relief they were compelled to go to bed. 
In several of our cases this one symptom 
alone was enough to cause the patient to 
present herself for surgical treatment. 

In practically every case there was a 
history of deep-seated, dull, dragging 
pain. At no time was a resection of the 
superior hypogastric plexus considered on 
this history alone, but before employing 
this procedure we were careful to have in 
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addition the presence of dysmenorrhea, or 
the radiation of this pain either to the 
rectum, to the coccyx, or to the inner 
aspects of the thighs. 

Radiation of the pelvic pain was present 
in all but 9 cases. The most frequent 
region to which it was referred was the 
rectum. Rectal radiation was present in 
21 cases. Fourteen patients complained of 
pain radiating to the coccyx, while in 19 
cases there was a history of radiation of 
the pain to the inner aspects of the thighs. 
Radiation of the pain to all three regions 
at the same time was rather infrequent. 
This situation was present in only 8 of the 
cases. 

Therefore, whenever a history was given 
of pelvic pain of a dull, dragging nature 
felt deep in the pelvis, with or without 
dysmenorrhea and with radiation of this 
pain to either the rectum, the coccyx or 
the inner aspect of the thighs, or to all 
three regions, we recommended the resec- 
tion of the superior hypogastric plexus. 
Occasionally the only history was that of 
a severe intolerable dysmenorrhea, from 
which the patient obtained no relief by 
the various other forms of surgical or 
medical therapy, and after having granted 
them a fair trial we recommended this 
new type of surgical therapy. 

The shortest duration of symptoms 
presented in this series was of two months; 
while at the other extreme we obtained one 
history of hypogastric plexalgia of fifteen 
years’ duration and another patient had 
symptoms of ten years’ duration. Eleven 
of our patients had symptoms for only one 
year, and the majority of them for only 
two to four months. The number of 
patients having symptoms for two and 
three years was small: only 4 cases in each 
instance. Six of the patients were admitted 
having complaints of four years’ duration. 
The history of the remaining 7 patients 
showed that they had been having pain 
from five to fifteen years. 

The youngest patient in our series was 
one of sixteen years. In this case her 
symptoms had been severe for three years, 
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and since she had obtained no relief by 


other measures, we felt resection was 
necessary. We do not ordinarily recom. 
mend the procedure in patients as young 
as this. The oldest one of the group was 
forty-four years. The average age was 
26.3 years. 

The great majority of our patients had 
had no prev ious operations. However, 
9 of the patients included in this series had 
had previous operations. In all but 2 
instances the patients complained of symp- 
toms suggestive of hypogastric plexalgia 
at the time of the first operation. There 
was only temporary relief following the 
first laparotomy in all except these 2 cases. 
Both of these patients gave no history of 
hypogastric plexalgia at the time of the 
first operation. 

One presented all the symptoms of an 
acute appendicitis. The appendix was 
removed through a McBurney incision. 
In this case the onset of hypogastric 
plexalgia was some years later. 

In the other case the patient had the 
left ovary and the appendix removed. She 
was free from pelvic pain for six years 
thereafter. However, at that time she 
developed characteristic symptoms of the 
disturbance and three months later was 
admitted to the hospital. 

Perhaps the most interesting case in the 
entire series is that of a nineteen year old 
colored girl who had been subjected to an 
operation at the age of seventeen years. 
The only pathological condition found at 
the time was a small ovary containing 
several cysts. Consequently all that was 
done was a paracentesis of this ovary. 
Appendectomy was done as a routine 
procedure. The appendix showed no 
definite pathological change. This patient 
obtained absolutely no relief. She was 
readmitted to the hospital on three differ- 
ent occasions because of persistent severe 
pelvic pain. This was the first patient 
whom we subjected to a resection of the 
superior hypogastric plexus for the relief 
of severe pelvi ic pain. This case will be 
referred to in detail a little later. 
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There were 2 other cases somewhat simi- 
ir, oy er, showing more pelvic pathol- 
. The first of these cases was that of a 
oman operated upon at the onset of her 
nelvic pain. It was necessary to do a Gil- 
iam suspension and a resection of one 
ovary. The appendix was removed as a 
routine procedure. In the second case the 
right tube and ovary were removed and a 
routine appendectomy was done. Neither 
one of these patients obtained relief and 
after having been carried along on dispen- 
sary treatment without relief for one year 
were again referred to the hospital. 

In 3 of g cases only the appendix was 
removed and with no relief of the symp- 
toms. The last patient in this group was 
subjected to a dilatation and curettage and 
trachelorrhaphy. This patient’s symptoms 
appeared to be progressive and she was 
finally readmitted with a very typical 
history of hypogastric plexalgia. 

The operation of resection of the superior 
hypogastric plexus has been performed 
in two distinct types of cases: those in 
which there was no associated pelvic 
disease, and those in which a pathological 
condition was also present. Anatomic 
abnormalities have not been considered 
pathological entities, since so many women 
are known to have malpositions of the 
pelvic viscera without symptoms. This 
grouping was made rather on the operative 
findings than on preoperative clinical ex- 
aminations. We feel that an operative 
diagnosis of the findings is more exact and 
more accurate. There were 20 patients in 
the first group and 8 of these had some 
degree of retroversion. Nineteen had asso- 
ciated pathological changes with a history 
of hypogastric plexalgia. A routine appen- 
dectomy was done in each instance where 
the appendix was present. All pathological 
lesions were properly treated at this opera- 
tion and all abnormalities of position were 
corrected. The resection of the plexus was 
always the final step of the operation before 
closing the abdominal wall. However, when 
infection was encountered no attempt was 
made to resect the plexus, in spite of a 
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definite indication for it. This precaution 
was taken to prevent any infection of the 
retroperitoneal space. 

The approach is facilitated by a some- 
what longer midline incision, extending 
slightly above the umbilicus. In selected 
cases where it is desired not to have a 
midline scar a Pfannenstiel incision may 
be made. This gives a very adequate ap- 
proach also to the plexus, and the scar 
becomes hidden in the hairline. With the 
patient in the Trendelenburg position and 
the intestines packed upward and out of 
the way the sigmoid is retracted to the left, 
exposing a triangle between the bifurcation 
of the aorta and the promotory of the 
sacrum (Fig. 5). Incision is then made in 
the peritoneum in the midline from the 
apex to the base of the triangle. The plexus 
is frequently seen behind the peritoneum in 
a thin individual. It lies in the loose areolar 
tissue slightly to the left of the midline 
and will be found to have two or three main 
divisions with intercommunicating fibers. 

The plexus is picked up with a hook and 
by means of a dissector is stripped of all 
adherent areolar tissue. Without tying or 
clamping the nerve fibers of the plexus 
about one inch of it should be removed. 
Bleeding is seldom encountered and when 
present is slight. The peritoneum should be 
closed with a fine catgut or silk suture. The 
darkened area in Figure 3 represents the 
portion of the plexus to be resected. 

Slight vaginal bleeding followed on the 
second or third day after the procedure had 
been performed. This is due to the in- 
creased vascularity of the uterus which 
follows such a sympathetic neurectomy. 
Bleeding is of short duration, and in our 
experience, slight. But it stresses one point 
which we think important; that is, careful 
hemostasis during the pelvic operative 
procedure. Other than bleeding there are 
no untoward symptoms following this 
operation. 

We have been able to carry out follow- 
up examinations upon 37 of the 39 patients 
operated upon. In 2 cases postoperative 
pneumonia resulted in death. We have 


442 


American Journal of Surgery 


been unable to follow 4 cases, all of which 
showed excellent results on discharge from 
the hospital. Ten of our patients have been 
followed for a period of from one to six 
months. In 4 of these the result was excel- 
lent; 3 were very good; 2 were good, and 
one was fair. Five cases have been followed 
from six months to one year. The results 
in this group of cases are excellent in 2, 
good in one, fair in one and poor in one. 
Sixteen or almost one-half of the cases 
have been followed for more than two 
years. Four of these patients have become 
pregnant since discharge and in each case 
the pregnancy was normal in all respects. 
Six patients in this series experienced the 
maximum benefit of the operation. In one 
case the result was very good. It was good 
in 3, fair in 2 and poor in 4. 


SUMMARY 


To summarize: of the 39 patients, 2 died. 
Four of the cases we were unable to follow 
but in all of these the immediate results 
were excellent. Of the remainder excellent 
results were obtained in 14 cases, very 
good results in 4, good results in 6, fair 
results in 4 and absolutely no benefit 
followed this operation in 5 of the cases. 
(See Table 1.) 

We believe that the hypogastric plexus 
carries the important pathways of sensa- 
tion from the internal genital organs to the 
medullary centers and that section of the 
superior hypogastric plexus is a safe, simple 
and efficacious way of interrupting these 
pathways. | 

On the basis of the foregoing results we 
feel justified in recommending the resection 
of the superior hypogastric plexus and 
believe that it has a definite place in gyne- 
cologic surgery, but should be employ ed in 
carefully selected cases and should not be 
used as a remedy for all pelvic distress. 
It is not to be used as an immediate pro- 
cedure in all cases of plexalgia; particularly 
is this true in adolescent girls whose first 
few periods may be irregular and painful. 
In many instances this pain disappears in a 
few years and especially after a pregnancy. 
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TABLE I 
FOLLOW-UP RESULTS 
Number of patients operated upon............... 39 
2 
Number of patients we were unable to follow... ... 4 
Follow-up Period No. of Cases Results 
1 to6 months...... 10 Excellent.......... 4 
Very good......... 3 
6 months to 1 year.. 5 Ewoetemt.......... 2 
Good... 
I 
2 years and more... 16 Excellent.......... 6 
Very good. 
3 
2 
4 


Four of this last group have had normal pregnancies 
since discharge from the hospital. 


Summary 
2 


We feel certain that a failure to recognize 
this type of pelvic pain (plexalgia) accounts 
for some of the poor results in gynecologic 
surgery. This is evident in the fact that 
one-fourth of our patients had been op- 
erated upon previously. 


CASE REPORTS 


We have selected 3 cases from the series 
to represent the typical symptom-complex 
which responds most favorably to a resec- 
tion of the superior hypogastric plexus. 


CaseE1. Awhite woman, twenty-seven years 
of age, had had two previous admissions to the 
hospital for the complaint of lower abdominal 
pain. Her first admission was on the surgical 
service for a questionable appendicitis; later 
she was readmitted on the gynecological serv- 
ice because of a dull, dragging pain in the 
lower abdomen. The pain radiated to the 
inner aspects of the thighs. In addition she 
had a very marked dysmenorrhea. The pelvic 
examination showed only a retrocession of 


the uterus. This patient was subjected to a 
appendectomy 


Gilliam and a 


suspension, 
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esection of the superior hypogastric plexus. 
Yn discharge from the hospital she was abso- 
ately free of pain, and has been followed for 
yver two years and is entirely free of symptoms. 

Case u. A white woman, thirty-five years of 
ige, had been having deep-seated, dull, drag- 
sing pain referred to the sacrum, coccyx and 
‘nner aspects of the thighs for several years. 
She also complained bitterly of marked ab- 
dominal cramps at the time of her menstrual 
periods. Pelvic examination revealed a lacera- 
tion of the perineum, laceration of the cervix 
and a second degree retroversion of the uterus. 
The operation consisted of a dilatation and 
curettage, trachelorrhaphy, perineorrhaphy, 
plication of the round ligaments, appendectomy 
and a resection of the superior hypogastric 
plexus. She obtained complete relief of pain 
and since operation has been relieved of all her 
previous symptoms. 

Case 11. A colored girl, nineteen years of 
age (referred to earlier in this paper). At the 
age of seventeen she began having periodic at- 
tacks of deep-seated, dull dragging pain referred 
to the inner aspects of the thighs, together with 
very severe dysmenorrhea. She was subjected 
to a laparotomy and the appendix was removed 
after a paracentesis of the left ovary had been 
done. The patient did not obtain any relief. 
She was admitted to the hospital on three other 
occasions and since the examinations revealed 
nothing she was sent home to continue vaginal 
douches. No relief was obtained by this form of 
therapy. At the time of her last admission, Doc- 
tor Herrmann examined this patient and gave 
the opinion that she was an ideal case for a 
sympathetic neurectomy. He performed the 
resection of the superior hypogastric plexus 
and also a left salpingo-oophorectomy because 
of the extreme cystic degeneration of that 
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ovary. The patient had an uneventful post- 
operative course. She has become pregnant 
since the operation and at this time, over two 
years since operation, is entirely free of symp- 
toms of pelvic pain. This was the first patient 
of the series that was operated upon. 
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HE always sinister, often dramatic, 

and frequently fatal complication of 

late pregnancy: hemorrhage, is a chal- 
lenge to the attempt to lower maternal death 
rates. Too often unpreventable and unfore- 
seen until fully developed, these bleeding 
cases rank with our most serious problems. 
It is true that in certain instances, associ- 
ated conditions may serve as warnings of 
imminent trouble, as when slight bleeding 
appears with a late or a nephritic toxemia. 
But often the first indication of placenta 
previa is a severe hemorrhage in an erst- 
while apparently normal pregnancy. 

It is hardly probable at the moment that 
more can be expected from prenatal care 
and observation in these states, since the 
bleeding is so often unpreventable. Nor 
is any form of prophylaxis easily at hand, 
by virtue of the very nature of the patho- 
logic entities with which we deal. We must, 
therefore, focus our attempts upon early 
detection of the signs of bleeding, arm 
ourselves to forestall a severe episode, and 
be fully cognizant of the effects of the 
blood loss upon the structures and stamina 
of our patient. We must likewise seek and 
appreciate the closely allied symptoms of 
shock where a traumatizing feature accom- 
panies the blood loss. This embodies full 
appreciation of the physiologic effects of 
hemorrhage and shock upon the maternal 
system. 

We are dealing in this presentation with 
the effects of three cataclysmic entities of 
late pregnancy: placenta previa, ablatio 
placentae, and rupture of the uterus. We 
have encountered them 120, 61, and 10 
times respectively in 14,000 deliveries at 
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the Margaret Hague Maternity Hospital, 
a group total of 191 cases and a group 
incidence of 1.36 per cent. The importance 
of careful consideration of these cases is 
thus strongly impressed in any large 
obstetric service. Reference to Table 1 gives 
the statistical data on the group. 

The clinical symptoms of this group are 
in some respects the same. However, while 
those in placenta previa are entirely 
dependent upon acute blood loss with no 
pain, the symptoms of ablatio placentae 
and rupture of the uterus are dependent 
upon blood loss and pain with superim- 
posed shock. While it is not possible to 
allocate the degree and type of the com- 
ponent symptoms of the group, the re- 
sponse to certain forms of commonly used 
therapy is dependent to a large degree upon 
the preponderance of hemorrhage or shock 
as the causative agent. 

It is well, therefore, to consider the 
physiologic basis of the clinical notations, 
as a prelude to determining how the 
systemic aberrations induced by the causa- 
tive conditions may be reversed to the 
pre-existing normal state. 

With the appearance of hemorrhage, 
certain blood changes are noted. The 
attempt to maintain normal blood pressure 
through peripheral vasoconstriction in the 
face of absolute loss of plasma and cor- 
puscles from the body results in blood 
concentration, with normal or increased 
hemoglobin and red blood cells. There is 
lowered blood volume, leucocytosis and 
some degree of acidosis due to lowering o! 
blood alkalies. Then follows lymph replace- 
ment with the external appearance o! 
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1ock. The blood pressure is lowered in 
lation to the gross blood loss and the 
cegree of shock, the lymph dilution leads 
) progressive lowering of the hemoglobin 
and red blood cell count, the blood buffers 
further lowered and the hematocrit 
shows lessened red blood cell-plasma ratio. 
Profuse bleeding diminishes the blood 
protein concentration, for the large 
amounts of fluid replacements are derived 
from the protein-poor lymph. This is of 
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the rate of bleeding. A huge blood loss will 
cause an immediate though moderate drop 
in blood pressure due to the sudden col- 
lapse in peripheral resistance. When the 
blood loss is smaller but continuous or 
frequent, as in most instances of placenta 
previa and ablatio placentae, the blood 
loss must approximate 10 c.c. per kilogram 
of body weight before the effect on the 
blood pressure is evident. In other words 
a 700 c.c. blood loss in a 150 |b. patient 


TABLE 1 


|  Oct.-Dec. | 
1931 and 1932 | 


Total 


Deliveries 


| To Oct. 1, 1934 | 


| 


Case 
Incidence 


| 
| Total | | Total | Mortality 


14,000 
Cases 


| Deaths| Cases 


Deaths 
| 


Cases | Deaths! (Per Cent) 


(Per Cent) 


Cases | Deaths 


Placenta previa.... 


Ablatio acentae. 


R of uterus. 


No. transfusions...) 118 | .. 133 


clinical significance, for a loss from the 
normal of 6.7-8.7 to 1 per cent of serum 
protein is incompatible with life. The rapid 
influx of lymph from the tissues and extra- 
vascular spaces into the blood stream may 
be of such relatively great amount that 


hemolysis occurs. It was noted in one of 


our cases that the patient repeatedly 
showed hemolysis of her own cells, failure 
to cross type with blood of the same type, 
and rouleaux formation. 

The amount of blood lost may reach 
> per cent of the body weight (normal = 
5 per cent) and yet the patient recover. 
The rate of bleeding is important, and the 
coexistence of another shock factor with 
hemorrhage markedly lowers the lethal 
‘mit of blood loss. Simple estimation of 
the volume lost is insufficient. 

Changes in blood pressure and pulse 
‘eadings follow the initial blood changes in 

irect proportion to the blood loss and 

1ock. The immediate effect depends upon 


exists before the blood pressure changes. 
The pressure becomes progressively lower 
at the rate of 6 mm. mercury for each 5 c.c. 
blood removed per kilogram, until 20- 
25 c.c. blood per kilogram have been 
removed, when the drop becomes very 
rapid. The critical level of 40-60 mm. 
mercury permits the clinical entity which 
we call shock to supervene. 

To put this data more graphically, a 
150 lb. patient can lose, in the absence of 
any other shock factor, 700 c.c. of blood 
before a noticeable change in her usual 
pressure may be expected, and from 1300 
to 1700 before the blood pressure begins 
the pitch to the shock level. Thus it may 
be appreciated that it is highly important 
not to be misled by the bleeding patient’s 
appearance and blood pressure. She may 
be on the verge of the “shock pitch,” and 
if this is not recognized and proper therapy 
applied, the slightest operative inter- 
ference may lead to a fatality. 


1933 
| 57 2 41 o | 22 Oo 120 2 1.66 0.855 
17 2 26 I 18 I 61 3 4.9 0.44 
3 I 3 2 4 oO 10 3 30 0.07 
77 5 70 3 44 I 191 8 4.18 1.36 
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The peripheral vasoconstriction com- 
pensates for blood loss for a time, but con- 
tinued loss of the circulating fluid leads to 
a deficiency in the diastolic filling of the 
heart, an essential factor in the production 
of hemorrhagic shock. 

The effect of this oligemia is to initiate 
a vicious circle. The less concentrated 
blood, deficient in amount, with poor 
coronary circulation, results in progressive 
myocardial weakening. There is lessened 
systolic effort, increased circulating blood 
deficiency, and poor venous return. The 
rapid thready pulse, the low systolic 
volume, the bluish pallor and the respira- 
tory rate indicate the degree to which this 
process has advanced. 

The central nervous system symptoms 
of apprehension, syncope, dizziness and 
vomiting are likewise dependent upon 
changes in blood flow to the brain. The 
non-distensible cranium, of fixed volume, 
permits only such variation in blood supply 
as can be effected by mass movement or 
velocity of blood. The loss of blood volume 
to the body as a whole is felt early by the 
brain, for the mass movement to it Is 
dependent upon the rise and fall of blood 
pressure. The immeasurable value of 
postural compensation in these conditions 
is therefore evident. Acute and persisting 
cerebral anemia is a most potent factor in 
determining the outcome of a given case. 
And until active therapy is at hand, the 
Trendelenburg position is _ vitally im- 
portant. It not only overcomes cerebral 
anemia, but is directly antagonistic to the 
tendency toward splanchnic congestion. 
Further, it is of material aid in assisting 
the pumping action of the respiratory 
movements to return such venous blood 
mass as is available to the heart. 

Another danger in these bleeding cases 
is the lowering of body temperature. This 
is an important contributory shock factor. 
The main heat regulation is effected by 
variations in skin temperature, induced by 
vessel constriction or dilation, although 
pulmonary heat loss in a recumbent and 
quiet patient is nearly as important. When 
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the blood is diluted, there is more surface 
cooling. This is especially true in con- 
pensating, untreated hemorrhage cases and 
where substitution for great blood loss 
has been effected with large intravenous 
saline or glucose infusions. 

A final point worthy of notice is the 
oligemia associated with severe hemorrhag» 
and shock. Urine formation is dependen 
upon a positive capillary pressure over the 
osmotic pressure of the _ non-diffusible 
colloids of the blood proteins. With the 
blood loss, concentration of the intra- 
vascular fluids and lowering of blood pres- 
sure to the shock level of 40 mm. Hg, urine 
formation stops and does not resume until 
the rise in blood pressure establishes a 
positive capillary pressure. A diffusible 
substance such as glucose, which will pass 
through the capsule, and establish a 
favorable osmotic pressure, is of supple- 
mentary worth. 

From the foregoing it is evident that the 
changes of most note in the state accom- 
panying bleeding from placenta previa, 
ablatio placentae and uterine rupture are 
as follows: 

(1) Acute blood loss with hematological! 
changes. 

(2) Lowered blood pressure and in- 
creased pulse rate. 

(3) Appearance of shock. 

(4) Secondary blood dilution. 

(5) Oligemia with the establishment of a 
vicious cycle involving the cardiocircula- 
tory system, with effects on respiration and 
urine formation. 

(6) Appearance of a central nervous 
system disturbance, cerebral anemia, and 
lowered body temperature. 

It is clear from clinical observation that 
placenta previa, ablatio placentae, and 
rupture of the uterus offer similar problems, 
in that hemorrhage is a formidable occur- 
rence in all three. In ablatio placentae 
shock from disruption of the uterine 
musculature and tearing of the peritoneum 
is commonly present, and in rupture of th« 
uterus, the shock attendant upon 
rupture of a viscus frequently precedes o 
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vershadows the importance of blood loss. 

he symptoms of blood loss and shock are 
so similar that for the moment, no differen- 
tial consideration need be given. 

Since blood loss is the one common 
factor which permits or abets all the 
succeeding symptoms, blood volume re- 
placement is of the most consequence. 
The maintenance of adequate cardiac 
effort and the attempt to maintain pe- 
ripheral resistance through arteriole con- 
traction, leaves the volume of blood and its 
viscosity or viscidity as the important 
factors in maintaining blood pressure. 
The volume gone, the pressure within the 
circulatory system varies in proportion 
to the viscosity of the blood and unless the 
transfused substances approximate the 
viscosity of the blood, no lasting restoration 
of pressure may be looked for. The osmotic 
pressure of the transfused substances must 
likewise approximate that of blood to 
induce and maintain a pressure restoration. 
Saline solution dilutes the blood proteins 
and lowers the osmotic pressure and 
viscosity of the blood. It also increases the 
diffusibility of the circulating blood and 
the increased filtration pressure causes the 
fluid to pass rapidly into the tissues. There 
will be some restoration of pressure such 
as when a continuous or a large volume 
saline injection is given, but it will never 
be complete and the rise will be of brief 
duration. The attempt to restore blood pres- 
sure by replacing the blood with anything 
but blood cannot succeed. The reason lies 
in the colloidal changes effected and the 
directional disturbances of the forces con- 
trolling body fluid exchange, the most 
notable of which are: (1) the capillary blood 
pressure, (2) diffusion, and (3) the col- 
loidal osmotic pressure of the blood 
proteins. 

With this in mind, we may now proceed 
to a consideration of rational hospital 
management. Since acute blood loss is the 

‘tstanding threat, with or without shock, 

ery bleeding patient in the last tri- 
mester is immediately typed for blood 

‘coup, several available and compatible 
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donors are obtained, and the patient con- 
stantly observed. A blood specimen is 
taken for hematocrit determination and 
compiete blood study, and the existing 
blood pressure readings and pulse findings 
checked against the patient’s normal. 

The treatment of the bleeding placenta 
previa patient is initially the replacement 
of blood, but since the operative therapy 
utilized to terminate the pregnancy is con- 
ducive to shock, the general principles 
outlined apply equally as with ablatio 
placentae and rupture of the uterus. 

The most rational, positive and direct 
form of therapy is transfusion of whole 
blood given slowly. It immediately makes 
good not only blood lost from the body, 
but that lost to the tissues through capil- 
lary stagnation. It returns the circulation 
to a normal or improved pressure long 
enough to give the body a chance to react, 
to destroy or permit the elimination of 
toxins, and to resume normal physiological 
function. When shock is a potent factor, 
as in rupture of the uterus, the transfusion 
is repeated if the return of blood pressure 
is not adequate, or if a hematocrit determi- 
nation fails within a few hours to show a 
shift of tissue fluids in the outside-inside 
direction. We value blood transfusion to 
such a degree that 112 were performed in 
bleeding patients within the past year. 

Other forms of intravenous therapy 
may be grouped together by saying that 
they are at best temporary expedients. 
While saline may be “safely useless” in 
shock, it can be of positive danger in the 
presence of severe blood loss if used in 
sufficient amounts to lower further the 
unit volume of blood proteins in the plasma. 
Two per cent hy pertonic saline injections 
are of far greater value, especially in 
shock, than physiologic saline. Ten per 
cent glucose in saline, given slowly in 
amounts up to 1000 c.c., is indicated while 
awaiting transfusion. The glucose tem- 
porarily raises the blood pressure, increases 
the blood volume although altering and 
diluting it, affords the liver and tissue cells 
a needed element, and tends, by filtering 
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through the glomerular capsule, to main- 
tain renal secretion. Two cubic centimeters 
of adrenalin may be added to a liter of the 
glucose solution. It lessens urinary output, 
but increases the concentration of urea. 
In general, adrenalin and like drugs must 
be used with great circumspection. 

Another solution of value in common use 
is acacia-glucose. The combination at- 
tempts to remedy the inadequacies of each 
constituent by combining the two, for 
colloids attract slowly but hold tissue 
fluids in the vascular bed, whereas strong 
or hypertonic crystalloids attract quickly 
but fail to hold. Hence the expedient solu- 
tion of the problem by combining the 
colloidal solutions of acacia with the 
hypertonic crystalloid glucose, to hold 
firmly that which was quickly obtained. 
These solutions are not without danger, 
and should be used in amounts of 300- 
500 c.c. They must be properly prepared 
and must be given slowly at the rate of 3 
to 5 c.c. per minute. They are of more 
value when the shock factor overshadows 
that of blood loss. A 6 per cent gum-acacia 
in 20 per cent glucose is available in 
standardized physiologically tested am- 
poules of 300 c.c. each. They have the 
advantage of being quickly utilizable 
while blood transfusion preparations are 
under way. These are all adjuvants and not 
supplements to blood transfusion. They 
are referred to because under the most 
favorable circumstances blood transfusion 
may not be immediately available, and a 
stop-gap must be used to maintain 
intravascular volume. 

Combating the symptoms and con- 
tributory factors is hardly less important 
than blood transfusion. The patient must 
be immediately put in the Trendelenburg 
position and kept there. Anemia of the 
higher centers leads to sudden death, even 
though the centers in the brain stem are 
resistant and continue to function. Ex- 
ternal heat must be applied and main- 
tained, to restore body temperature. The 
surrounding air must be warm and moist 
to check pulmonary heat loss. The head 
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and neck must be kept cool, for if ove: 
heated, there is a reflex peripheral vasodil: 
tion with increased heat loss, especial! 
after intravenous injections. 

Absolute physical and mental rest is bes 
obtained by the use of morphine or panto 
pon given in doses adequate to obtai: 
response in the individual case. Hot coffe: 
retention enemas of 6 or 8 ounces seem o! 
some help in shock, and rectal administra- 
tion of 2 per cent glucose-sodium bicarbon- 
ate in saline solution at body temperature 
by drip, or by 6 oz. retention enema, is of 
definite value. It has been demonstrated 
that enteric administration of fluids is 
better than parenteral, as they are held in 
the vessels better. Warm tea and broth, 
and orange juice, are given by mouth and 
if tolerated are preferable to clyses. In 
computing fluid requirements the insensi- 
ble water loss of approximately 2 liters per 
day must be allowed for. This loss is 
always present if there is any renal func- 
tion, for it has a preferential right over 
water excreted through the kidneys. 

Any discussion of treatment of this 
group of conditions would be inadequate 
without referring to the danger of relapse, 
infection, uterine atony, and postpartum 
hemorrhage so frequently due to anemia. 
Likewise the choice of anesthesia, which 
must never be ether. Six of the eight deaths 
in this series of reported cases were in 
patients who had been given ether anes- 
thesia. One patient with a ruptured uterus 
had been given a spinal anesthesia and 
lived for a month, to die of septic broncho- 
pneumonia following a late pulmonary 
embolus. The effect of ether in bleeding or 
shocked patients is too well known to 
require comment. The anesthesia should 
be local, low spinal, or gas-oxygen, accord- 
ing to the demands of the case and the 
facility and experience of the attendant. 


CONCLUSION 


In conclusion it is only by understanding 
the physiological changes induced by 
hemorrhage and shock that we can intelli: 
gently apply therapy of value in treating 
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pacenta previa, ablatio placentae and 
pture of the uterus. 


SUMMARY 


1. Placenta previa, ablatio placentae 
aud rupture of the uterus constitute the 
post life-endangering causes of late preg- 

incy bleeding. 

2. The hemorrhage and/or shock associ- 
ted with these conditions produce pro- 
found alterations in the normal physiologic 
adjustment of the body. 

3. Depletion of blood volume and altera- 
tion of blood distribution are the primary 
factors in the development of the severe 
clinical pictures presented. 

4. Blood replacement by transfusion is 
an essential element in treatment. 

5. A series of cases occurring In 14,000 
deliveries, with therapy based upon the 
physiologic principles and _ rationale 
described, is reported. 
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ARTICLE OF DR. 


SUMMARY 


The danger of parathyroid injury is more 
likely than has been admitted. An injury 
to the parathyroid glands is unavoidable 
in certain instances due to their anatomical 
position in the thyroid tissue. It is rela- 
tively easy to avoid injury to the recurrent 
laryngeal nerve but not so easy to avoid 
injury to one or more parathyroids. One 
should remember that the blood supply to 
the parathyroid glands is derived from the 
inferior thyroid artery. For that reason 
the exposure and division of the inferior 
thyroid vessels should be the first step of a 
tayroidectomy. A technique is illustrated 

hich aids in the location and preservation 
the parathyroid glands. 
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HE following views and conclusions 
are the culmination of observations 
on several hundred placentas in the 

course of separation and their macroscopic 

appearance. 

It is an established fact that many 
placentas, in the process of delivery, 
carry along a clot or clots of blood, the 
so-called retroplacental hematoma. It is 
likewise true that as many or more 
placentas are delivered without such a 
hematoma. In the latter class of cases 
there is an accumulation of free blood, and 
this often of an amount so small as to 
form a negligible element in the mechanism 
of its separation. 

About the time lightening has taken 
place, unless counteracted by the rapid 
growth of the fetus, there is an appreciable 
diminution in the size of the body of the 
uterus, made possible by the descent of 
the fetus as a result of the softening, 
stretching and thinning of the lower 
uterine segment, and dilation of the cervix. 
A further diminution in the size of the 
uterus takes place when labor has ad- 
vanced to the perineal stage with a 
consequent diminution in the size of the 
placental site. This is not likely to take 
place without an amount of bleeding and 
a degree of separation of the placenta 
depending upon its size and elasticity, 
the strength of the uterine contractions 
and the relative resistance of the intra- 
uterine contents pressure. The contrac- 
tions, relaxations and expansions of the 
uterus cause a tendency toward vacuum 
formation, so to speak, with the reciprocal 
tendency of the blood from the raw or 
engorged uterine surface and sinuses to 
rush in to obliterate this space by means 
of the vacuum principle of aspiration. 
Its presence during pregnancy and labor,' 
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and in the non-gravid state and its role 
in the mechanism of conception,” I have 
already described. Nature’s tendency ‘to 
obliterate the uterine vacuum is_ best 
exemplified during the second stage of 
labor after the more resisting parts of the 
fetus, the shoulders or hips, as the case 
may be, have passed the contractile part 
of the uterus. At this time the efforts of 
the uterus to obliterate the space thus 
created above the upper pole of the fetus 
is so great, but as a rule inefficient, that 
the abdominal muscles, in fact the whole 
abdomen, is drafted to its aid. If the 
termination of the second stage is delayed, 
this blood becomes occult and coagulates. 
At times this clot is so well organized and 
of so dark a hue as to suggest a still earlier 
origin and particularly so when there is a 
history of bleeding at some period during 
pregnancy. With the delivery of the fetus 
there is a repetition of the process but in a 
more pronounced and definite way. Further 
separation now takes place with an addi- 
tional accumulation of blood by the process 
of aspiration, but now with the associated 
factor of retraction. If the third stage is 
retarded, this blood will likewise coagulate 
but will be found to be of a lower degree 
of density than the clots which formed in 
the second and pre-second stages of labor. 

The contractions of involution, initiated 
with the onset of labor, assume their 
role now. (As deductions from my two 
previous publications!? and of those of 
others, I would name the contractions of 
the non-gravid state as “‘creatory,” of 
pregnancy “evolutionary,” and those from 
the beginning of labor to the end of involv- 
tion or back to the pregravid state “in- 
volutionary.”) At this time the function 
of the contractions of involution is to 
complete the separation of the placent:. 
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the cycles of contraction, retraction, 
axation, aspiration and separation are 
rmal, there will result, with each such 
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placenta, bleeding, exudation or transuda- 


tion occurring during pregnancy is but 
rarely manifest, it is due to the action of the 


+ 


Fic. 1. Shadows on maternal surface of membranes represent raw areas which had been inverted between placenta 
and uterus. It is clear that if the two surfaces were put in apposition they would fit perfectly. This photograph 
was taken twenty years ago on account of its interesting features. Placenta is trilobed, one large lobe at each end 
and a small one in center. It illustrates my later observations to a fair extent and I am therefore reproducing it. 


cycle, a progressive augmentation of blood 
until the placenta is separated. These 
cycles are frequently eliminated after 
rapid delivery of the fetus following 
administration of pituitrin during the 
second stage of labor. The supplemented 
force of the contractions thus induced, 
will, besides consummating the delivery 
of the fetus, simultaneously separate the 
placenta (though not necessarily the mem- 
branes). The fingers in the vagina will 
now, in the majority of instances, find the 
placenta at or below the external os with- 
out the usual varying number of con- 
tractions necessary to accomplish this. On 
the passage of the placenta through the 
relatively narrow vagina and its outlet 
and particularly so in primiparae, the 
cotyledons are broken sufficiently to force 
an additional amount of blood of venous- 
‘ike hue from the placenta direct. Rupture 
f cotyledons inevitably takes place in 
utero In many cases during the third 
tage of labor after attempts at premature 
expression of the placenta, or during the 
econd stage, and even prior, if it be unduly 
arge or the uterine contractions unduly 
trong or if pressure is made on the fundus 
o hasten the termination of the second 
‘tage of labor, and possibly also during 
odalic version. If separation of the 


aspirating mechanism and the equilibrating 
or adjusting influence of the maternal- 
fetal-placental circulation. They take ex- 
pression, among other things, in growth 
of the placenta as well as the growth of 
the fetus, infarct formation, calcareous 
concretion, the circular edge which is the 
most adherent part of the placenta and 
the deposit of the contiguous part of the 
membranes around and between the edge 
of the maternal surface of the placenta and 
the uterine wall (vide infra for an elabora- 
tion of the latter two processes). In cases 
where the second and third stages of labor 
are rapid and the placenta of normal or 
subnormal size and the vagina and peri- 
neum relaxed and other conditions being 
equal, the amount of blood is usually 
small and the clots minimal or absent. 


ADHERENT PLACENTA 


In cases of adherent placenta, with or 
without ballooning of the uterus, the 
adhesions are but rarely absolute. As a 
rule there is a partial separation present, 
which fact explains the free bleeding in 
the largest majority of such cases and 
which at times assumes dangerous propor- 
tions. On account of the presence of a 
degree of atony and impairment or inhibi- 
tion of the function of retraction, whose 
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relation with regard to the adhesion may 
be as that of cause and effect or inter- 
active, the contractions are shallow or 
apparently absent. Manual attempts at 
expression simply bring forth a gush of 
free blood and clots with each attempt. In 
a few seconds the loosened space as well 
as the placenta and uterus refill for 
while the maternal-utero-placental cir- 
culation is disturbed or diminished and 
the vacuum mechanism weakened, they 
are still uninterrupted and as a conse- 
quence the loosened retroplacental space 
as well as the placenta itself are enabled to 
refill. The uterus resumes the previous 
size and the boggy, edematous or doughy, 
cystic or gelatinous consistency. The cord 
likewise reassumes the thickened, tense, 
overdistended and exaggeratedly coiled 
or looped form. While it does not fit in 
perfectly with the subject matter, but 
still has an important bearing on the theme 
in general, I shall therefore mention here 
the fact that before the cord is tied, the 
maternal end will often continue to pulsate, 
and strongly so, for a few minutes after 
the fetal end has ceased to do so and 
regardless as to whether the attachment 
be one of accreta, adhesion or normal. 
Likewise, a child may be born with heart 
action suspended. When heart action is 
re-established the fetal end of the cord will 
pulsate. If futile efforts at expressing the 
placenta in cases of adhesion are persisted 
in, the patient goes into shock from loss 
of blood. 

As further evidence of early prenatal 
separation of the placenta and its readjust- 
ment, the following facts may be noted: 

(a) In many cases the yellowish or 
bluish-white glistening circular ring usually 
found delineating the membrano-placental 
union and the most adherent attachment to 
the uterus, is often found in whole or in 
part, !4 to 1 inch concentric from the 
actual edge of the placenta. It now forms 
the strongest membrano-placental instead 
of the utero-placental union. This ring is 
most probably identical in nature and 
origin with the typical forms of placenta 
circumvallata. Occasionally a less defined 
are of a ring is simultaneously present at 
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the actual or newly formed edge of ¢1¢ 
placenta, indicating the equilibrating force. 

(b) The frequent presence of immatu-e 
tissue resembling in structure and con 
sistency the placenta of about two and 
one-half to three and one-half monttis 
gestation, e.g. soft texture, low density, 
noncalcareous, infarct free and of a varying 
pink hue instead of the usual purple blue 
or bluish green. It occurs as whole coty- 
ledons or as engrafted parts at the circum- 
ference of any cotyledon, and occasional!y 
at its center. 

(c) In the majority of cases the pla- 
cental border of the maternal surface of 
the membranes presents a more or less 
roughened surface or surfaces, rougher 
than the rest of it, irregular in outline, 
size and depth. At times they assume a 
thickness of 1% inch or more and usually 
having an elevated border of demarcation; 
or similarly shaped but perfectly clear and 
glistening surfaces with less pronounced 
borders are often seen. The roughened 
surfaces on the membranes not infre- 
quently take on the outlines of one or more 
peripheral cotyledons. The counterpart on 
the maternal surface of the placenta 
presents, in contradistinction to the rest 
of it, a somewhat raw appearance or a 
smooth surface of a lighter or darker hue. 
Pressure on these areas between the 
thumb and index or middle finger, gentle 
enough not to break the tissues, will as 
a rule bring forth capillary oozing. Similar 
pressure in other parts of the placenta 
is less apt to cause such bleeding. 

Not infrequently some of these raw 
surfaces give rise to the suspicion of missing 
parts or whole cotyledons, but this sus- 
picion is readily dispelled when the rav 
surfaces on the membranes are put in 
apposition with the placental surface. 
(See Fig. 1.) It will be found that the 
fit perfectly, often to the extent of the 
firmer borders of demarcation fitting int: 
corresponding grooved depressions on the 
placental surface. These raw surfaces d 
not strike the eye; they have to be looked 
for, and in many cases very carefully. A: 
aid in distinguishing these features is to 
wash away the blood by turning the ta) 
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) the placenta, while it is contained in a 
asin, until the water comes away clear. 
‘na case of battledore placenta, which 
cently came under my observation, the 
istal two-thirds of the veins leading into 
ne free lower end of the cord were em- 
edded in a circumscribed raw surface 
ith a corresponding raw area on the 
naternal surface which fitted perfectly 
‘hen put in apposition. The inversion of 
whole cotyledons has also been observed. 
The inverted membranes and the appar- 
ent concentric shifting of the circular 
edge, as well as the relative infrequency 
of spontaneous interruption of pregnancy, 
is the result of the combined action of the 
equil_ brating system and of the vacuum 
mechanism following variations in intra- 
abdominal and intra-uterine pressure and 
changes in quantity of liquor amnii and 
the efforts of nature to obliterate such 
space formation. The raw placental sur- 
faces of the inverted membranes are the 
results of the breaking-up of the adhesions 
formed between the membranes and pla- 
centa. The counterpart uterine surface 
of the placenta is not distinguishable from 
the rest of the uterine surface. The thicker 
border of demarcation is most logically 
formed by the combination of intercoty- 
ledonous membrane, decidua, connective 
tissue and fibrinous material, and when 
embedded in the uterine and _ placental 
surfaces forms a fragmentary secondary 
circular ring somewhat analogous to the 
primary circular edge. The perfectly clear 
and smooth patches are the portions of the 
inverted membrane which failed to become 
adherent. The corresponding surfaces on 
the placenta are likewise perfectly smooth, 
with no layer of coagulated blood as is, for 
the greatest part, the rest of the surface 
after the clots and free blood are poured off. 
While looking for the foregoing land- 
narks, one will often find at the free edge 
‘{ the membranes an imperfectly circular 
‘ormation of the thickness of to !< inch 
it the largest elevation with tapering ill- 
lefined edges and a lumen varying from 
‘s to 14 Inch in diameter. Such formation 
marks the outline and original attachment 
‘f the membranes to the internal os. 
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FUNCTION OF RETROPLACENTAL HEMATOMA 


The retroplacental blood mass, if suffi- 
ciently large to distend the retroplacental 
space, or the contractions being strong 
and other conditions being normal, inevi- 
tably acts as a wedge to complete the 
separation of the placenta. The contrac- 
tions are often replaced or supplemented 
by manual pressure or the administration 
of pituitrin. The methods of presentation 
of the separating placenta at the time it 
reaches the external os might be likened 
to placenta previa marginalis, partialis 
and centralis, and there actually are three 
phases of presentation of the placenta 
instead of the universally accepted Duncan 
and Schultze mechanism. The first one fits 
in with the Duncan mechanism, the second 
with that of the Schultze where part of 
the uterine outlet is filled with placenta 
proper and the rest with the membrane 
distended with blood. The third is similar 
to the second, but here the placenta proper 
fills the entire uterine outlet. In the cases 
of the second variety I have a number of 
times experimentally ruptured the mem- 
branous part and let the blood escape; 
there was, from this point of progress 
onward, an estimated but definite delay 
in the complete separation of from twenty 
to thirty-five minutes. 

The effect of a disproportionately small 
amount of retroplacental blood is_par- 
ticularly noticeable in many cases in which 
the function of retraction is retarded as a 
result of fibrosis, chronic subinvolution or 
metritis or after prolonged anesthesia. 
Here, even in the presence of contractions, 
spontaneous or induced, and even after 
the bulk of the placenta is already in the 
vault of the vagina, difficulty is frequently 
encountered in expressing it. This difficulty 
is caused by the still undetached mem- 
branes resulting from the absence of the 
wedge formed by the retroplacental blood. 
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VARIATIONS IN THE 


GROSS ANATOMY OF THE STELLATE AND LUMBAR 
SYMPATHETIC GANGLIA* 


SAMUEL PERLOW, M.D. AND Kart L. VEHE, M.D. 


CHICAGO 


N the past few years stellate andlumbar the difficulties encountered during the 
sympathetic ganglionectomy has be- operation, this study was made to deter- 
come a recognized procedure in the mine some of the variations in the gross 


c 


Fic. 1. Inferior cervical ganglion is fused with first thoracic ganglion and lies posterior to vertebral artery. White 
rami communicantes are not shown in these diagrams. 

Fic. 2. Stellate ganglia vary in size and lie anterior to vertebral artery. A gray ramus is shown joining first thoracic 
spinal nerve from second thoracic sympathetic ganglion. 


treatment of Raynaud’s disease, in a few anatomy of the sympathetic ganglia and 
selected cases of thromboangiitis obliterans in their relations to the surrounding 
and arteriosclerosis of the extremities, in structures. 


Fic. 3. Stellate ganglion lies medial to artery. A cord connecting inferior cervical and middle cervical ganglia lies 
anterior to artery. 
Fic. 4. Inferior cervical ganglion and first thoracic ganglion are separate. 


some cases of arthritis associated with In the several standard texts of anatomy 

vasospastic phenomena, and in early cases _consulted,! only brief descriptions of the 

of sclerodactylia. The results have been relations of the sympathetic ganglia and 
d i Bec f th heir variati IV Kuntz? de- 

good In some Instances. Decause of the their variations were given. untz e 

occasional failure reported, and because of scribes the inferior cervical ganglion as: 

*From the Peripheral Circulatory Clinic of the Michael Reese Hospital and the Department of Anatomy, North- 

western University Dental School. 
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Fic. 1. Fic. 2. 
Fic. 3. Fic. 4. 
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. commonly situated just behind the sub- 
lavian artery usually at the point of origin 
f the vertebral artery. It is imperfectly 
eparated from the first thoracic ganglion an 
; sometimes fused with the latter. The two 
vhen fused constitute the stellate ganglion 

. which is situated anterior to the head 
of the first rib and behind the pleura. . 
The lumbar portion of the sympathetic trunk 
is extremely variable. It usually includes 
four ganglia but not infrequently more than 
four are present. Occasionally the lumbar 
ganglia are fused to such an extent that it is 
impossible to recognize individual ganglia. 


Our findings in dissections of the sympa- 
thetic system in 24 cadavers are shown in 
the accompanying diagrams. 


THE STELLATE GANGLION 


is a large club- 
by the union of 


The stellate ganglion 
shaped ganglion formed 


ARTERY 
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and the head of the first rib, between the 
pleura and the ligaments covering the 
bone. It is continuous above with the 


Fic. 5. There are two cords on left side from stellate to 
middle cervical ganglion which completely surround 
vertebral artery. On right side inferior cervical and 
first thoracic ganglia are separate but connected 
by two cords. 


middle cervical ganglion and below with 
the second thoracic ganglion by means of 
nerve cords. The size, shape, relations and 


. 


. 
. 


Fic. 7. 


Fic. 6. Cord on right side splits to surround a lumbar artery and lies medial to vein. On left side several lymph 


glands are surrounded by parts of cord. Cords are not symmetrical. 
“1G. 7. Ganglia are very large and extend from first to fourth lumbar vertebrae. 
attachments of the sympathetic trunk 
above and below are variable. Frequently 
there are differences in the size and rela- 


the inferior cervical and the first thoracic 
sympathetic ganglia. It lies on the trans- 
verse process of the first thoracic vertebra 


“f 
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tions of the stellate ganglion of the two 


sides. 
In our dissections the size of the stellate 


Fic. 8. 
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16 cases there were two cords surroundin; 
the vertebral artery, one medial and ante- 
rior, and one lateral and posterior. In « 


Fic. 9. 


Fic. 8. Ganglionated cord on right side is very irregular and forms a meshwork on vertebrae. It surrounds a lumbar 
artery. Left cord is regular. 
Fic. 9. There is a marked difference in size and shape of ganglia of two sides. Gray rami from lowermost left lumbar 
ganglion go to third, fourth and fifth lumbar nerves. 


ganglion varied from 1 to 3 cm. in length 
and from 3-10 mm. in width. In 40 of the 
48 dissections the inferior cervical ganglion 
was continuous with the first thoracic. In 
8 instances they were separate but con-’ 
nected by a short cord. In 3 instances there 


were two definite cords between the 
inferior cervical and the first thoracic 
ganglia. The size and relations of the 
stellate ganglia were bilaterally identical 
in 18 of the 24 cadavers. The relation of the 
stellate ganglion to the vertebral arteries 
varied. The ganglion was anterior to the 
artery in 2 dissections, medial in 23, pos- 
terior in 2, medial and posterior in 5, and 
medial and anterior in 16 instances. In all 
_cases the cords connecting the stellate to 
the middle cervical ganglion were inti- 
mately related to the vertebral vessels. In 


instances there was one cord anterior to the 
vertebral vessels, and in 22 cases there was 
one cord lateral and posterior to the verte- 
bral vessels. In one instance there was one 
lateral and posterior cord and two medial 
and anterior cords, one lying medial to the 
artery and vein and one lying between the 
artery and the vein. 

The relations of the gray rami were of 
especial importance. The eighth cervical 
and the first thoracic spinal nerves received 
gray rami from the stellate in all of the 
dissections. In addition to this in 3 in- 
stances the first thoracic nerve received 
gray rami from the second thoracic sympa- 
thetic ganglion. These fibers passed diago- 
nally across the dome of the pleura and 
joined the nerve just before it entered into 
the formation of the brachial plexus. 
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THE LUMBAR SYMPATHETIC CORDS 


The lumbar sympathetics consist of two 
-anglionated cords extending from the 
rst to the fifth lumbar vertebrae. They are 
continuous above with the thoracic and 
below with the pelvic sympathetic cords. 
tach cord lies retroperitoneally on the 
bodies of the lumbar vertebrae medial to 
the origin of the psoas muscle. Their 
relations to the aorta and to the vena cava 
differ on the two sides because the vena 
cava lies farther from the midline than the 
aorta. On the right side the cord lies 
immediately posterior to the lateral edge 
of the vena cava. It is easily found and is 
seldom confused with the lumbar lymph 
glands and ducts which lie lateral and 
anterior to the vessels. On the left side 
the cord is always found 2 to 10 mm. 
lateral to the aorta and is usually com- 
pletely covered by the left lumbar lymph 
glands and ducts. On both sides the cords 
pass posterior to the iliac vessels to become 
continuous with the pelvic ganglia. The 
variability in the location of the bifurcation 
of the aorta and vena cava from the second 
lumbar vertebra to the sacrum occasionally 
altered these relations slightly. 

Aside from the foregoing almost constant 
relations on both sides the gross appearance 
of the cords was found to be extremely 
variable in the different cadavers and 
their relations to the lumbar arteries were 
not consistent. The cords were either 
medial or lateral to either vessel or to both 
or completely surrounded them. In several 
instances the same cord was medial to one 
croup of vessels at one point and lateral 
to another group at another point. The 
number of ganglia varied from 1 to 6, the 
average being 3 per cord. Only 4 of the 
48 cords dissected were of the so-called 
“normal appearance,” i.e. regular medium- 
sized chains with five definite ganglia. In 
only 4 of the 24 cadavers did the cords look 

‘ike on the two sides. 

The ganglia varied in size from pinpoint 
(0 6 mm. in width and 6 cm. in length. 
he thickness of the cords varied from a 
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fine hair-like thinness to a cord 6 mm. in 
diameter. In g instances the ganglia or 
parts of the connecting cords divided 


Fic. 10. Cord and ganglia on right side are very heavy; 
on left side they are very fine. 


longitudinally and surrounded a lumbar 
artery or vein or both and reunited lower 
down. In 10 of the 48 chains the cord was so 
thin that it was isolated from the surround- 
ing structures only after the ganglia were 
located and the branches followed up or 
down. 

The communications of the ganglia with 
the lumbar nerves varied considerably. 
White rami connected all of the gang- 
lionated cords with the upper two lumbar 
nerves. In some dissections white rami 
from as low as the fourth lumbar nerve 
communicated with corresponding gan- 
glia. Gray rami were found to leave the 
ganglia very irregularly, but in most 
instances extended to all of the lumbar 
nerves. In some of the dissections gray 
rami from one ganglion extended to two or 
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more nerves. In one instance gray rami 
from the fifth lumbar ganglion were 
supplied to the third, fourth and fifth 
lumbar nerves. In 4 dissections gray rami 
from the fifth ganglion extended to the 
fourth lumbar nerve. In 2 instances there 
were branches from both lumbar chains 
to the sigmoid colon. The lumbar cords 
communicated with each other and with 
the aortic plexus in all cases. 


COMMENT 


Our dissections reveal that there is a 
marked variability in the gross structure 
and relations of the stellate ganglion 
and the lumbar sympathetic ganglionated 
cords. The occasional report of failure to 
completely remove the sympathetic in- 
nervation of the upper extremity by stel- 
late ganglionectomy can be explained on 
anatomic grounds. In 3 of our dissections 
the first thoracic spinal nerve received a 
gray ramus from the second thoracic 
ganglion. Kuntz? and Woollard and Nor- 
rish* found similar communications. In 
such event removal of the stellate ganglion 
would not completely remove the sympa- 
thetic supply to the upper extremity. To 
prevent this in the occasional case the 
surgeon should either remove the second 
thoracic ganglion along with the stellate 
ganglion or free the first thoracic spinal 
nerve in its course to determine the 


presence of any anomalous sympathetic 
connections. 
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In the case of the lower extremitic 
removal of only the second, third, an 
fourth lumbar ganglia will not alway; 
completely remove the sympathetic nervy 
supply to the limb. In one of our dissection 
the third and fourth lumbar nerves receive: 
gray rami from the fifth ganglion. Anothe 
possible cause of such a failure in the cas: 
of the lower extremities is the frequen: 
splitting of the ganglia and trunks as 
occurred in g of the 48 lumbar cords dis- 
sected. Removal of one of the divisions in 
such a case would not remove completely 
the sympathetic innervation to that ex- 
tremity. For this reason a careful search 
for divisions of the cords must be made at 
the operation. Because of the great dif- 
ficulty encountered in identifying the 
lumbar sympathetic trunk in some cases, 
especially on the left side when the trunk 
is surrounded by lymph vessels and glands, 
it seems desirable to make microscopic 
studies of all tissue removed at such an 
operation. 
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PRIMARY THROMBOSIS OF THE AXILLARY VEIN 


B. V. McCLanaHAN, M.D. 


GALESBURG, ILL. 


<N OME four months after the appearance 
» of an article by Dr. Rudolph Matas! 
entitled “Primary Thrombosis of the 
\xillary Vein caused by Strain,” which 
will be often quoted in this paper, I had 
the fortune to see such a case five days 
after the onset, and to follow it closely 
for two and one-half months. Interest in 
this case has prompted this paper. 

Venous thrombosis, while quite common 
in pelvic and lower extremity veins, is a 
comparative rarity in veins of the upper 
extremity. Even more rare is a thrombosis 
resulting from effort (so-called effort 
thrombosis) or as it has been termed by 
English writers “idiopathic” thrombosis. 

The causative factors of such a con- 
dition are not clearly understood, but all 
are based on the factor of slowing or 
stagnation of the venous blood stream. 
Infection, while no doubt often a causative 
factor in lower extremity thrombosis, is 
according to Matas untenable when ap- 
plied to a study of this type of vascular 
disease. 

Syphilis, though often mentioned and 
suggested as a causative factor, is stated 
by Lowenstein? to be “‘as rare as syphilitic 
arteritis is common, a point emphasized 
by Welch years ago.” 

It is doubtful that simple injury to a 
vein or its intima may cause such a 
condition, otherwise more serious com- 
plications would arise in the course of 
‘mtravenous therapy and administration 
‘hich is so widely practiced today. 

Matas discusses at length the sympa- 
‘hetic theory as laid down by Cattalorda 
Marseilles, stating that: 


Veno-spasm plays a part. ... The mere 
obstruction of the lumen is not only the only 
ause of the edema, but it is the persistent 


irritation of an inflamed or injured perivenous 
plexus in the venous wall that is responsible 
for the rapid edematous swelling. It is on this 
basis that Cattalorda explains the relief 
obtained by excision of the injured venous 
segment that he and others have obtained by 
this procedure in cases of axillary thrombosis 
by strain. 


Even though Wilson’ reports a case of a 
patient who, with no previous symptoms, 
awoke to find the arm swollen and painful, 
practically all of the cases, as the one 
reported here, immediately follow effort. 

Lowenstein’s conclusion, based on exten- 
sive anatomical dissection, is that throm- 
bosis of the axillary vein at the junction 
of the cephalic is provoked in certain cases 
by partial constriction by the costocoroid 
ligament and the subclavius muscle. With 
the arm extended the costocoroid ligament 
and subclavius muscle are put on a stretch, 
and the sharp firm lower border exerts 
considerable pressure at the superior sur- 
face of the axillary vein. Abduction of the 
arm increases this condition as does the 
pull of the pectoralis minor muscle, while 
flexion relaxes it. A valve in the axillary 
vein at the junction of the cephalic also 
may be ruptured. 

Males predominate in this condition,‘ 
which occurs in robust young individuals 
usually between twenty to forty years of 
age; no case has ever been reported in 
which the patient was under ten years of 
age. The right arm is usually affected, 
unless the individual is left handed. Pellot® 
reports this condition obtains in g out of 
10 cases. 

Diagnostic points in well-developed cases 
as mentioned by Matas,'! Horton® and 
others are that the affected arm is held 
out from the side or the forearm flexed in 
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a non-dependent position, there is a charac- 
teristic firm doughy edematous swelling of 
the affected extremity following an accident 
or strain, a sense of discomfort, fullness 
after exercise, varying degrees of cyanosis, 
dilation of the superficial veins of the 
upper arm and pectoral region of the chest 
on the affected side. Motion is not limited, 
but is voluntarily restricted. The blood 
pressure, which one would expect to be 
raised on the affected side, may even be 
normal or lower than when taken in the 
opposite arm. Roentgenograms are usually 
negative. A firm sensitive cord-like area 
corresponding to the axillary vein is univer- 
sally found. 


On the morning of October 10, 1934, I was 
called by phone from the farm home of this 
patient and given the following history: In the 
morning of the day before while pitching soy 
beans he had noticed a sudden severe pain at 
the inner side of the right arm, which pain 
seemed to extend up the arm to the upper part 
of the right chest, and that with this pain he 
noticed a peculiar numbness of the affected 
arm and hand. He stopped work for a few 
moments, holding the arm up, as this position 
was the most comfortable. The pain grew less 
and he resumed his work. He soon had to 
quit however, went into the house and rested, 
with the right arm elevated, which again gave 
him relief. After dinner he tried to resume his 
work, but in a very short time the arm was 
aching and seemed so heavy that he was forced 
to quit for the day. I advised, by phone, that 
the arm be rested, elevated and dry heat be 
applied if comfortable. 

Five days later the patient (G. L.), a mus- 
cular adult, seventeen years of age, 5 feet 
10 inches tall, weighing 162 pounds, and 
appearing in vigorous health, came into my 
office supporting his flexed right forearm with 
his left hand. He reiterated the history and 
also stated that following two days’ rest he 
had gone out to pick some corn only to find 
a recurrence of his former symptoms. He was 
forced again to quit this work, and now follow- 
ing another two days’ rest came in to find out 
about the condition. He stated that rest and 
elevation relieved, but that application of heat 
aggravated the condition. 

Past history elicited 


measles, whooping 
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cough and chicken pox in childhood. Ther» 
was no history of diseases apt to affect th- 
vascular system as typhoid, rheumatisn 

septicemia, endocarditis, gout, chronic lea 

poisoning or any focal infection. Appendectom: 
was performed in 1931 following his first attac 

of acute appendicitis, with uneventful recovery 

He had been in excellent health, and had bee: 
accustomed to doing heavy muscular work, 
trucking, harvesting, etc. Family history was 
essentially negative and both parents wer« 
alive and well. 

Physical examination was for the most part 
normal, with the exception of the upper right 
extremity. His tonsils were small and appeared 
normal. Teeth were in excellent condition. 
There was no cervical or general adenopathy. 
I was unable to find or elicit a history of hernias 
or other developmental defects. 

Examination of his right arm revealed a 
tender area corresponding to the venous 
channel in the axilla and tenderness on pres- 
sure upwards toward the clavicle. There were 
no palpable glands either in the axillary or 
supratrochlear areas. There was a fullness 
noticeable in the anterior shoulder and pec- 
toralis regions (which areas on subsequent 
examinations revealed the presence of dilated 
superficial veins as collateral circulation became 
more marked). Blood pressure readings taken 
at the original examination were: right arm 
124/70; left arm 122/70; and taken two 
months later were: right arm 126/70; left arm 
122/70. Measurements taken within ten days 
of the onset, and again two months later are 
shown in Table 1. 


TABLE 1 
October 17, 1934 December 20, 1934 
Right Left Right Left 


| | 
Above biceps.|12.5 (31.5)|11 (27.5)|14.5 (36.5)|11 (27.5) 
Biceps region.|12.0 (30.0)/11.5 (20. 5)|13.0 (32. 5)|10. 5 (27.0) 
Below biceps.|12.0 (30.0)|11.75 (29. 5)|12.5 (31.5)|11.5 (28.5) 
Mid forearm. |11.75 (29. 5)|/11.25 (29.0)|12.0 (30.0)|11.0 (27.5) 
7.5 (19.0)! 7.5 (19.0)| 8.0 (20.5)| 7.4 (19.0) 


Urinalysis was negative as to findings. 

The blood count, with the exception of a 
slight leucocytosis, was normal; reds 4,950,000; 
whites 11,700; hemoglobin go per cent; differ- 
ential polymorphonuclears 70 per cent; small 
lymphocytes 21 per cent; large mononuclear 


8 per cent; eosinophiles 1, basophiles 0. Coagu- 
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‘ation time 4.15. Both Wassermann and Kahn 
eactions were negative. 

As this patient was staying with relatives, 
,aving come from his home in Kansas seeking 
work, I was unable to persuade him to remain 
ere longer and he returned to his home for 
the holidays. During the period he was under 
my care he repeatedly tried different sorts of 
work, but could follow none for more than a 
very short time, and the more vigorous the 
task the sooner he was forced to stop. At the 
time of his departure he was developing a 
well-marked collateral circulation over the 
anterior shoulder and pectoral region. The 
painful area in the axilla corresponding to the 
course of the vessels became somewhat less 
tender, but persisted. No medication was given 
at any time, and he refused to have the arm or 
hand bound up, preferring to carry the arm 
flexed, when it was most painful. 

A recent communication from him late in 
February of this year states that the arm is 
larger than when he left my observation, and 
he has about given up the idea of trying to do 
any sort of physical labor. Further, that he has 
not done anything further regarding treatment 
due to complete lack of funds. 


To me this case has been of especial 
interest because I was personally able to 
observe this comparatively rare condition 
virtually from its onset. The history and 
early progress of the case are classical. 
I was unable to convince him early of the 
severity of the condition, for when he was 
idle and careful he was quite comfortable. 
He no doubt is already convinced of a 
change that must necessarily occur for 
all these individuals, i.e. a change from a 
life of manual physical labor to one of a 
passive sedentary role. 

Horton in 1931 reported a similar case. 
The usual consulting of sev eral physicians 
and the general minimizing of severity of 
prognosis followed, with no definite diag- 
nosis having been made until he saw the 
case some time later. He states that the 
prognosis in cases of this type seems to be 
uniformly good. Other authors, however, 
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are optimistic only in very early and very 
mild cases. Also due to the time necessary 
to effect improvement these cases are of 
especial interest from an industrial and 
insurance standpoint. 

It would appear that if such cases when 
mild could be diagnosed early, the patient 
appraised of the severity of the condition, 
properly handled and cared for until an 
adequate collateral circulation became 
established, they might be saved a great 
deal of discomfort. One thing is certain 
from a standpoint of treatment and that 
is, that surely a change to a sedentary 
occupation is necessary and should be 
accomplished at the earliest possible 
opportunity. 


SUMMARY 


The comparative rarity of this disease 
mitigates against its early detection and 
should again emphasize the need of com- 
plete histories and physical examinations. 
The ultimate gravity of this condition 
should not be overlooked. Even though of 
mild onset the patient should at once stop 
active physical work, either permanently, 
or until an adequate efficient collateral 
circulation is established. This may take 
months to develop and during this period 
no work or exercise that causes swelling or 
pain in the arm should be permitted. In 
this way it may be possible to save these 
individuals much time in recovery and to 
give them a better expectation as to final 
results. 
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Associate Urologist, Hillman and 


St. Vincent’s Hospitals 


F all intrascrotal diseases epididymi- 
() tis occurs most frequently. Many 

still, incorrectly, speak of orchitis 
as indicating any inflammation of the 
testicle. Acute orchitis is seldom encoun- 
tered and is usually due to epidemic 
parotitis, trauma, acute infectious dis- 
eases, or Is secondary to infections of the 
epididymis. 

The primary cause of acute epididymitis 
is infection or trauma of the posterior 
urethra. Regardless of the severity of an 
anterior urethral infection we have never 
seen acute epididymitis develop unless the 
posterior urethra, prostate, and seminal 
vesicles were involved. This pathology can 
be demonstrated by the physical examina- 
tion and the two-glass urine test. 

Acute epididymitis may occur at any 
age, but early adult life is the age of 
greatest susceptibility, because at this time 
the height of sexual and physical activity 
is reached. It is a frequent complication of 
the patient with bladder neck obstruction 
that is prepared for his operation with 
retention catheter, unless a bilateral vaso- 
section is performed. 

Acute epididymitis has a very low 
mortality rate but the morbidity is com- 
paratively high. Pain in the internal 
genitalia and sexual neurosis frequently 
follows unilateral and bilateral involve- 
ment. Sterility is a common sequela of 
bilateral involvement. The patient with 
an acute epididymitis often endures need- 
less days of suffering, is subjected to useless 
hospitalization, becomes a semi-invalid for 
long periods of time, is disheartened by 
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frequent relapses, and in the end is often 
advised and eagerly accepts an operation. 
This operation may be vasosection, epi- 
didymotomy, epididymectomy, or orchi- 
dectomy. This can be prevented by the 
early application of appropriate treatment. 

The 65 cases from which the data for 
this paper were compiled were treated in 
the urological out-patient department of 
the Hillman Hospital. The ages of these 
patients are shown in Table 1. 


TABLE I 
Age Per Cent 


Of the 65 patients treated only 3 were 
admitted to the hospital and only one of 
these as a direct result of his epididymitis. 
This was a non-gonorrheal epididymitis 
that followed cystoscopy. A modified 
Bellevue adhesive suspensory (Fig. 1) was 
applied but later an epididymotomy was 
required. Of the remaining 2 patients one 
was admitted because of an arthritis; the 
epididymitis alone would not have required 
hospitalization. The remaining patient was 
admitted because of an acute hydrocele 
that complicated a subacute epididymitis. 
A radical hydrocele operation was per- 
formed but the epididymis did not require 
surgery. The remaining 62 cases were 
successfully treated in the out-patient 
department with the modified Bellevue 
adhesive suspensory (Fig. 1). 


* From the Urological Service, Hillman Hospital. 
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ETIOLOGY 

Etiologically, epididymitis is best 

vided into: (1) gonorrheal, (2) non- 

norrheal, (3) tuberculous. Acute epi- 
didymitis is usually gonorrheal or non- 
conorrheal in origin. Acute tuberculous 
-yididymitis is seldom encountered; this 

rm is a chronic infection. Gonorrheal 
epididymitis is caused by the gram- 
negative intracellular diplococci and the 
non-gonorrheal non-tuberculous usually by 
the staphylococci, streptococci, colon 
bacilli, Friedlander bacillus, and the micro- 
cocci catarrhalis. These organisms may be 
identified in acute epididymitis singly or 
in combination. 

The most frequent cause of epididymitis 
is gonorrhea. Eisendrath and _ Rolnick! 
estimate that epididymitis complicates 
gonorrhea in from 5 to 8 per cent of the 
cases. In the study of this series of cases we 
found go per cent to be gonorrheal and 10 
per cent non-gonorrheal in origin. The 
incidence of epididymitis and especially 


gonorrheal epididymitis can be reduced by 
early and appropriate treatment. Gonor- 
rheal epididymitis can be reduced to a 
minimum if the patient avoids sexual 


excitement, alcoholic indulgence, and 
physical exertion, and if the doctor omits 
instrumentation and trauma to. the 
posterior urethra, prostate and seminal 
vesicles during the acute and subacute 
stages of the infection. 

Epididymitis is to be looked for mainly 
between the third and eighth week of the 
infection. The duration of the gonorrhea 
before the onset of the epididymitis in this 
series averaged eight weeks. This high 
average was due to 7 patients who came 
to the clinic because of an acute epididymi- 
tis, resulting from a gonorrhea they had 
contracted from four to eight months 
previous. The duration of the gonorrhea 
in the 7 cases averaged twenty-seven weeks 
efore the development of the epididymitis. 


PATHOLOGY 


Until a few years ago it was not custom- 
‘ry to distinguish, clinically, between 
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infections of the epididymis and testis but 
to classify all infections of the scrotum as 
orchitis. Clinically the distinction between 
epididymitis and orchitis should always 
be made for the following reasons: (1) The 
incidence of epididymitis and_ orchitis 
and the mechanism of the infection differs 
greatly. (2) The testis is usually not in- 
volved in infections of the epididymis. (3) 
By careful palpation infections of the 
epididymis can be differentiated from those 
of the testis. (4) The treatment of the two 
conditions differs greatly. (5) In epididymi- 
tis surgery may be employed and the testis 
saved. 

In acute epididymitis the posterior 
urethra, prostate, and seminal vesicle are 
usually the source of the infection. The 
infection travels from the posterior urethra 
up the ejaculatory duct and then by way 
of the seminal vesicles and vas deferens to 
the globus minor or tail of the epididymis. 
Whether the infection travels by way of 
the lymphatics surrounding the vas or 
through its lumen has never been definitely 
decided. Eisendrath and Rolnick? state 
that a direct lymphatic connection be- 
tween the seminal vesicles and the epidid- 
ymis has never been proved. Keyes feels 
that the infection at times travels by way 
of the lymphatics. 

Is acute epididymitis ever hematogenous 
in origin? It is the opinion of most urolo- 
gists that tuberculous epididymitis is 
hematogenous in origin. Belfield and Rol- 
nick* have shown that the epididymis 
secretes substances taken from the blood. 
If this is correct then it is possible for an 
acute epididymitis to follow a bacteremia 
or septicemia. We have never seen an 
epididymitis of this type. The proof that 
the infection travels usually by way of the 
lumen of the vas or the lymphatics sur- 
rounding it is: (1) Epididymitis does not 
occur in the patient wearing a retention 
catheter if a bilateral vasosection has been 
done. (2) The vas may become enlarged, 
painful, and indurated to where it was 
severed but the remaining portion and the 
epididymis remain free of the infection. 
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(3) Vasosection prevents relapsing epi- 
didymitis. (4) Regardless of the severity 
of an anterior urethritis epididymitis does 
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being no escape for the pus, it regurgitate 5 
along the lumen of the vas to the globus 


minor. Vigorous massage of the prostate 


[* 


D 


Fic. 1. Sketch of modified Bellevue adhesive suspensory showing parts and dimensions. Fr, Gauze to prevent 
scrotum sticking to suspensory. E, Roller bandage. 


not occur unless the posterior urethra be- 
comes involved. (5) The rapidity with 
which epididymitis develops following in- 
strumentation and that it always develops 
at the tail of the epididymis indicates 
that the infection travels by way of the 
lumen or the lymphatics surrounding the 
vas deferens. 

In gonorrheal epididymitis, regardless 
of its severity, seldom does the testis 
become infected. Unilateral involvement is 
the rule. Of the 65 cases studied bilateral 
involvement occurred in only 6, or 10.8 per 
cent. In these 6 cases only one side was 
involved at a time. Of the remaining 59 
cases the right side was involved 34 times 
and the left 25 times. 

Infection of the seminal vesicles and 
ampulla is followed by distention, if 
edema of the verumontanum and ejacula- 
tory ducts prevents their drainage. There 


and forceful urethral irrigations can pro- 
duce the same effect. 

The onset of epididymitis is usually 
acute except in the tuberculous type. In 
acute epididymitis the scrotum is hot, red, 
tense and enlarged on the involved side. 
The skin loses its mobility and seems 
attached to the testicle. An acute hydrocele 
is always present. The tunica may contain 
from a few cubic centimeters to several 
ounces of turbid fluid and fibrin. All 
hydroceles except the type that complicates 
a congenital hernia are probably traumatic 
or inflammatory in origin. 

In the acute non-gonorrheal epididymi- 
tis, the epididymis shows multiple micro- 
scopic abscesses. These may unite and 
form a large abscess that causes marked 
damage to the epididymis and testis. If 
this condition is permitted to continue and 
surgical drainage is not established an 
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rchidectomy may be required. This is 
especially true of epididymitis that follows 
‘nstrumentation, and retention catheters. 


Fic. 2. Perineal view of patient with suspensory applied. 


If suppuration of the epididymitis occurs 
there is usually sufficient damage to oc- 
clude the Iumen of the vas and sterility of 
the involved side follows. 


SYMPTOMS 


The outstanding symptoms of epididy- 
mitis are pain, tenderness, and elevation of 
temperature. The scrotal skin presents the 
appearance of a hyperacute, localized, 
superficial inflammation. Excruciating pain 
is produced by manipulation of the scro- 
tum. The temperature at the onset is 
usually elevated to from 101° to 104°F. 

Acute epididymitis does not develop 
until the posterior urethra, prostate, and 
seminal vesicles become infected, or trau- 
matized by massage or instrumentation. 
If the epididymitis is gonorrheal in origin, 
both glasses of urine will have become 
cloudy and the second may even be blood 
tinged a few days before the onset of the 
epididymitis. An uneasy feeling in the 
perineum, pain in the suprapubic region 
and back is noted before the epididymis 
begins to enlarge. At this time dysuria and 
frequency of urination are present. A ten- 
der enlarged vas deferens may be pal- 
pated before the epididymis begins to swell. 

The onset of acute epididymitis is sudden 
with an intense pain that is sickening in 
character. The pain radiates in most in- 
stances to the back and abdomen on the 
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side involved. Due to the close proximity 
of the vas deferens and ureter the pain may 
be referred to the kidney and simulate a 


Bandage 


Fic. 3. Lateral view showing how bandage E prevents 
scrotum from slipping posterior. 


renal infection or calculus. Acute epididy- 
mitis may be ushered in with nausea and 
vomiting and if the right side is involved 
it may suggest appendicitis. 

The scrotal skin on the involved side is 
acutely inflamed and seems attached to the 
testicle. Manipulation of the scrotum pro- 
duces on outcry of pain. The patient walks 
and stands in a position to protect the 
scrotum. The characteristic position is with 
the legs separated, the trunk pushed for- 
ward, the involved testicle supported in 
one hand, the other hand in position to 
ward off any blow that might strike it. The 
diagnosis of acute epididymitis can almost 
be made from the position the patient as- 
sumes in walking. 

When the epididymis becomes infected 
there is at once an almost complete dis- 
appearance of the urethral discharge. The 
two-glass test may show both urines to be 
clear. A few cases develop sufficient re- 
sistance and elevation of temperature to 
kill the gonococci and a cure results. 

The symptoms of acute non-gonorrheal 
epididymitis are the same as those of 
gonorrheal epididymitis except the pros- 
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tration is more marked. The duration of 
the attack is longer and abscess formation 
with suppuration and secondary involv- 


Fic. 4. Fic. 5. 

Fic. 4. Suspensory partially applied. Note straps B and 
B’ hanging between patients legs. 
Fic. 5. Modified Bellevue adhesive suspensory applied. 
ment of the testis occurs more frequently. 
A greater number of these cases require 
operation than those of the gonorrheal 
type. In the non-gonorrheal type an epi- 
didymotomy should be done early if signs 
of improvement are not evident. If this is 
not done an orchidectomy may be required 
due to the infection spreading to the testis. 
It is very important in cases of bladder 
neck obstruction, that are prepared for 
operation with a retention catheter, to doa 
vasosection, as a suppurative epididymitis 
is a very serious complication in old men. 
This added burden may lead to a fatal out- 
come. We have never seen an epididymitis 
develop where vasosection preceded instru- 
mentation or the insertion of a retention 
catheter. 


DIAGNOSIS 

The diagnosis of acute epididymitis is 
not difficult. The principal diagnostic 
problem is to determine if it is gonorrheal, 
non-gonorrheal, or tuberculous in origin. 
The indiscriminate classifying of all intra- 
scrotal inflammatory conditions as orchitis 
or epididymo-orchitis is to be severely 
condemned. 
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The distinction between orchitis an 
epididymitis can be made by careful palpa 
tion. The testis and epididymis are care 
fully outlined and the consistency of eac! 
noted. If there is present an acute epi 
didymitis, the epididymis will be enlarged 
indurated, and excruciating pain will be 
produced on the slightest manipulation. 
It will surround the posterior and latera! 
sides of the testis, while the testis will not 
present any symptoms of inflammation. 
If an acute hydrocele is present, removal! 
of the fluid by aspiration will aid in the 
diagnosis. It is very rare that an acute 
orchitis accompanies an acute epididymitis. 

In distinguishing between the different 
types of acute epididymitis a well-taken 
urological history is of great value. The 
history of the infection, the laboratory 
findings, and the course of the disease 
usually determine the diagnosis. 

Tuberculous epididymitis is secondary 
to tuberculosis elsewhere in the body. The 
onset is less painful and more gradual than 
in gonorrheal and non-gonorrheal epidid- 
ymitis. A history of a urethral discharge, 
or trauma to the posterior urethra and 
prostate is usually not obtained. Beading 
of the vas deferens, nodules in the prostate 
and sinus formation of the scrotum speak 
for a tuberculous infection. Acute tubercu- 
lous epididymitis is seldom encountered. 

The differentation between gonorrheal 
and non-gonorrheal epididymitis depends 
more upon the history and laboratory 
findings than the physical examination. 
The history cannot always be accepted 
because the patient may attempt to con- 
ceal a gonorrheal infection. 

In the acute non-gonorrheal epididymitis 
the history will usually make the diagno- 
sis. In most instances it follows urethral 
instrumentation, prostatic massage, the 
use of the urethral retention catheter and 
forceful urethral irrigations. Vasosection 
prevents its occurrence and should be a 
routine procedure where a retention cathe- 
ter is to be used. 

The diagnosis of acute gonorrheal epidid- 
ymitis depends upon the history and the 
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nding of the gram-negative intracellular 
iplococci in the smear. The absence of a 
rethral discharge does not rule out 
-onorrhea. With the onset of an acute 
pididymitis the discharge often disap- 
pears to reappear when it subsides. A 
history of a recent urethral discharge 
points towards a gonorrheal origin. 


TREATMENT 


The treatment of epididymitis as out- 
lined in most textbooks on urology is very 
unsatisfactory. Rest in bed and support of 
the scrotum is advised, but the majority 
fail to specify how the scrotum is to be sup- 
ported. Following this they branch off 
into a rambling discourse advising ice caps, 
heat, diathermy, internal medication, in- 
travenous medication, subcutaneous and 
intravenous serums and vaccines. They 


are mentioned so briefly that if one is not 
acquainted with their use it is impossible 
to employ them intelligently. The multi- 
tude of remedies and the briefness with 
which they are described is in itself proof 


that the treatment is not satisfactory. A 
multitude of remedies means that nature 
takes care of the pathology present. 

The prevention of epididymitis is of 
more Importance than its treatment. Gen- 
tleness in massage of the prostate, and in 
the passage of urethral instruments, the 
avoidance of irritating and traumatizing 
urethral and intravesical irrigations in 
acute and subacute urethritis will help 
prevent epididymitis. 

Nature will cure most cases of acute 
epididymitis if assistance is rendered and 
interference with her efforts prevented. 
There is no drug that is specific or even 
hastens the cure of epididymitis in our 
opinion. The treatment that we will out- 
line aids nature but does not in itself cure 
the infection. The treatment consists of 
‘immobilization of the inflamed epididymis 
ind rest in bed. An ice cap or hot water bot- 
‘le may be used if it helps relieve the pain, 
but it will not hasten the cure. Codeine 
ind aspirin are used freely during the first 
seventy-two hours for relief of pain but do 
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not aid in the cure. Sandalwood oil m. x 
is given three times a day. If complete im- 
mobilization is employed they will recover 
just as promptly but not as comfortably 
without these accessories as with them. 
The essential part of the treatment con- 
sists of elevating the testicles to the supra- 
pubic region and completely immobilizing 
them there. If this is done it is seldom that 
hospitalization or operation will be re- 
quired. Of the 65 patients treated only3 
were admitted to the hospital and only 2 
required surgery. 

Complete immobilization can be secured 
best by use of the modified Bellevue adhe- 
sive suspensory (Fig. 1), or a suspensory of 
similar construction. The modified Belle- 
vue adhesive suspensory (Fig. 1) cannot be 
bought but is easily constructed from 
adhesive, preferably water-proof adhesive. 
It is a modification of the Bellevue adhesive 
suspensory devised and used on the Urolo- 
gical Service of Bellevue Hospital. The 
crinoline of the adhesive must be left on, 
first to prevent it from sticking together 
and second to aid in its application. 


APPLICATION OF THE SUSPENSORY 


The bandage E (Figs. 1 and 2) is pressed 
high in the scroto-perineal angle. Then the 
straps A and a’ are brought around in the 
gluteal folds and on to the abdomen. Then 
straps C, D, c’ and p’ (Figs. 1, 2 and 4) are 
applied. They bisect the anterior superior 
spines of the pelvis. As the crenolin is 
removed the adhesive sticks to the skin. 

The scrotum is then covered with gauze 
that is tucked inside the suspensory to 
prevent the adhesive from sticking to the 
scrotum (Fig. 4). Two or three pieces of 
adhesive are then applied over the scrotum. 
The testicles are now elevated to the 
suprapubic region and inclosed in a basket. 
Straps B and B’ (Figs. 2 and 5) are brought 
up onto the suprapubic region. They are 
applied on each side of the scrotum and 
prevent it from sliding to the side. Two 
wide straps of adhesive are now applied 
across the suprapubic region to prevent the 
ends of the suspensory from slipping. This 
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completes the application of the suspen- 
sory. This is the only form of support that 
will give immediate relief from the pain 
that accompanies acute epididymitis. It 
is not to be confused with the Bellevue 
bridge that consists of a bridge of adhesive 
that passes from one thigh to the other. 
Dr. Keyes‘ stated in 1929 that the Bellevue 
bridge had not been used on the Urological 
Service of Bellevue Hospital in twenty-five 
years. 

The patient is sent home to remain in 
bed for seventy-two hours. He is instructed 
to avoid all sexual excitement and alcoholic 
indulgence. An ice cap or hot water bottle 
may be used if it gives relief from pain. 
At the end of seventy-two hours if the 
patient is not able to rest at night without 
medication and is not free of fever he is 
instructed to return for examination, as an 
operation will probably be indicated. If 
surgery is required an epididymotomy is 
the operation of choice. If an epididy- 


motomy is not performed in these stubborn 
cases the majority will continue to have 


pain, the inflammation will recede very 
slowly and may be complicated by 
suppuration. 

If an epididymotomy is done the tunica 
vaginalis is excised close to the testis and 
epididymis to prevent the future develop- 
ment of a hydrocele. The blunt end of a 
straight needle grasped in a needle holder is 
used to puncture the epididymis. If pus ts 
encountered the opening is enlarged. The 
breaking-down of adhesions and freeing of 
fluid in the tunica often relieves the pain. 
The scrotum is closed with silkworm gut 
and a rubber tissue drain brought out 
through the lower end of the incision. In 
those cases not relieved by the suspensory 
this operation gives an early relief from 
the pain, and return to normal of the tem- 
perature. Of the 65 cases only 2 required 
operation. On the first case an acute hydro- 
cele was found to be the cause of the pain; 
an epididymotomy was done on the second. 

Forty-three or 65 per cent of the patients 
came to the clinic because of an acute 
epididymitis and in the remaining 22 it 
developed while under treatment. 
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The duration of the epididymitis befor, 
the suspensory was applied varied fron 
one to thirty days, averaging four days. 

Of the 65 patients 6 required the applica- 
tion of a second suspensory and one of a 
third suspensory. On 2 of these cases the 
suspensory was reapplied because of the 
development of an acute epididymitis on 
the opposite side. In the remaining 4 cases 
the symptoms had subsided but sufficient 
pain persisted to warrant the reapplication 
of the suspensory. One case required a third 
suspensory. The epididymis in this case was 
not tender but pain continued in it. It was 
felt that the pain was referred, resulting 
from a chronic inflammatory condition 
involving the seminal vesicle on the same 
side. Of those requiring more than one 
suspensory none was admitted to the 
hospital. The 65 patients wore the suspen- 
sory an average of eight days, the longest 
period being twenty-eight days and the 
shortest four days. Of those requiring more 
than one suspensory the longest period it 
was worn was twenty-eight days and the 
shortest fourteen, the average sixteen days. 

Acute epididymitis can be successfully 
treated as an ambulatory condition with 
the modified Bellevue adhesive suspensory 
(Fig. 1). The treatment is satisfactory, 
economical, and appreciated by the patient. 
The end results are good. We do not have 
statistics showing how many of these 
patients were rendered sterile because of 
their epididymitis. 

When the adhesive suspensory is re- 
moved a suspensory or jock strap is sub- 
stituted for support of the scrotum. Active 
treatment of the gonorrhea is not instituted 
until all urinary symptoms have subsided 
and the epididymis begins to return to 
normal size. In most cases this will be 
from two to three weeks following the onset 
of the epididymitis. 
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MULTIPLE UROGRAMS 
THEIR ADVANTAGE IN UROLOGICAL DIAGNOSIS* 


Joun S. Lewis, JR., M.D. 


YOUNGSTOWN, O. 


HE utilization of multiple roentgeno- 

grams as a diagnostic aid is no new 

device. Its many advantages when 
properly executed are so great that its 
use should be universal. This presentation 
is a plea for a more extensive use of the 
procedure, offering a technique which can 
be employed in the average roentgenologi- 
cal department without undue loss of time 
when the technique is mastered. 

A plea for the complete cooperation 
between the roentgenologist and the urolo- 
gist is here made as it is the belief of the 
writer that only by this cooperation can the 
best results be obtained. The urologist who 
attempts to do his own roentgenology 
cannot hope to obtain the desired results. 

Multiple urograms to be of real advan- 
tage must be taken with as rapid exposure 
as possible and the interval between expo- 
sures reduced to a minimum. As we at- 
tempt to interpret alterations of physiol- 
ogy rather than anatomical changes, it is 
necessary to obtain the various phases of 
physiology on the films for study; a fair 
knowledge having been obtained by fluoro- 
scopy which always precedes the roent- 
genographic examination. 

We believe that doing the two sides 
simultaneously has many advantages. The 
radiation of the patient and the time con- 
sumed are both reduced, and it Is certainly 
of great advantage to have the images of 
the two sides on the same film for compari- 
son. While the Cinex-Camera of Jarre’ 
ives a greater number of exposures, using 
the technique described by him, it is con- 
‘ined to the examination of the kidney 
velvis and upper ureter (more recently the 
‘ower ureter has been included in his 


studies). The method of Moore!:'® allows 
the examination of but one side at a time. 
It is our feeling that if there is reason for 
investigation of the urinary tract it is 
per se sufficient reason for examination of 
the entire tract; there being few exceptions. 

For the sake of refreshing our memory 
a brief review of the development of urog- 
raphy is here given. To Tuffier?® must be 
given the credit of first attempting to 
delineate the urinary tract in 1897; this he 
accomplished with the aid of an opaque 
ureteral bougie. In 1901 Schmidt and 
Kolischer® reported showing the ureter 
throughout its length by means of a wire 
fused in a ureteral catheter. Klose in 
1904, inspired by his ability to outline the 
alimentary tract with the aid of a suspen- 
sion of bismuth, suggested its use in the 
urinary tract. This was the first attempt to 
carry out a procedure similar to that in use 
at the present time and singularly enough 
was a dismal failure. This failure we inter- 
pret in the light of our present knowledge 
as due to the inability to fill the urinary 
tract with such a medium and the inability 
to obtain adequate roentgenograms. It was 
not until 1906 that Voelcker and von 
Lichtenberg** successfully demonstrated 
the entire ureter and kidney pelvis with the 
aid of a solution of colloidal silver, however 
this was accidental as it was discovered 
they had filled the ureter and pelvis while 
making a cystogram. Following this they 
used a similar solution in the kidney pelvis 
and obtained a satisfactory pyelogram. 
From this point it was a simple progression 
of the various materials suggested by 
numerous investigators. Burkhardt and 
Polano! in 1907 suggested the use of oxy- 


* Presented before the Pittsburgh Urological Association, November 12, 1934. 
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gen gas as a substitute for the liquid 
medium. Keyes! in 1909 used 40 per cent 
argyrol. Uhle and Pfahler?* in 1910 used 


Right Lefr 


Fic. 1. Silhouettes of two normal cases. Fanlike rep- 
resentation in first exposures of each side repre- 
sents first spurt into bladder and is frequently shown 
in first film. 


silver oxide. Von Lichtenberg and Dietlen" 
in Ig11 reported a series in which oxygen 
gas had been used. Déderlein and Krénig® 
in 1913 used a 15 per cent suspension of 
zeroform in oil. Kelly and Lewis!” in 1913 
used silver iodide. Burns? in 1915 brought 
out a neutral solution of thorium nitrate 
and sodium citrate. This marked the begin- 
ning of a new era in pyelography. In 1918 
Cameron® advanced the use of a 25 per cent 
solution of sodium or potassium iodide. 
Weld®* in 1918 proposed the use of sodium 
bromide. From this point very little prog- 
ress was made in the development or 
improvement of pyelographic media until 


Lewis—Multiple Urograms 


DECEMBER, 


the advent of the intravenous compounds. 
Here was an almost ideal medium suitable 
for intravenous or instrumental use. Pye! »- 


I Ir I Ir 


hefr 
Fic. 2. Two cases of bilateral non-opaque stones. 
Constant filling defects throughout all exposures 
make it possible to arrive at a positive diagnosis 
more frequently than is possible with single pyelogram. 


scopy was first advocated by Manges" in 
1918 after six years’ experience with the 
procedure. Credit for instituting pyelo- 
scopy is seldom given to Manges although 
he had pioneered in this procedure for 
many years. 


TECHNIQUE EMPLOYED 


Cystoscopy is conducted in the usua! 
manner. The only preoperative medicatio 
used is the usual dose of morphine. We fec: 
that the contraction shown experimental! 
by Jona and Flecker” after the use of larg 
doses of morphine can be disregarded fro: 


| 
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clinical standpoint. Inspection of the 
idder and posterior urethra in the male 
d the entire urethra in the female is 
Ir 


I. 


Right Left 
Fic. 3. Infection of upper tract. Top. There is a fixation 
of most of upper tract as well as most of ureter on 
left. 

Bottom. Irritative type. Under fluoroscopy right 
side could be seen to fill and empty almost immedi- 
ately. This is a marked example of hyperperistalsis. 
In ordinary type of examination it is reported as 
incomplete filling. Left side shows a similar condition 
although less marked. 

made. Indigo carmine is used by the writer 
as the dye for estimation of function. The 
time of appearance and the time of con- 
centration are noted. Catheters are then 
passed and whenever possible are placed 
within the kidney pelves. The type and 
size of catheter used varies with the re- 
ulrement of the individual case. Speci- 
mens are then collected under aseptic 
precautions, the tubes labeled and sent to 
1e laboratory for complete examination 
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including culture. The instrument is then 
removed, allowing the catheters to remain 
in position, new tubes are attached for the 


Right 


Right heft 
Fic. 4. Two cases of ureteritis in male accompanying 
adnexitis. There is marked periureteritis with ob- 
struction in lower ureter. 


collection of the second specimens,’ and 
the patient is transferred to the roentgeno- 
logical table having the usual fluoroscopic 
and Bucky equipment. If no previous 
roentgenographic examination has been 
conducted a flat kidney-ureter-bladder film 
with the catheters in position is made. We 
prefer whenever possible to have a kidney- 
ureter-bladder film made before the patient 
goes to cystoscopy. In cases showing a 
suspicious shadow or shadows in the 
neighborhood of the ureter a shift exposure 
is made with the catheters in position. The 
catheters are then connected by means of 
metal adaptors to syringes of the Luer 
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type of 50 c.c. capacity containing a known 
quantity of 15 or 20 per cent skiodan, 
having the fluoroscopic set-up in readiness. 


| 


Right Lett 
Fic. 5. Two cases of periureteritis in female accom- 
panying adnexitis. The cases shown in Figures 4 and 
5 have become symptomless under treatment of 
adnexal disease and dilatation of ureters. 


Under direct fluoroscopic control the pelves 
including the major and minor calices are 
filled. Any change in the position of the 
catheters being required is made at this 
time. At no time except when the catheters 
are in the lowest portion of the ureters is 
any pressure, other than gravity, made. 
When the roentgenologist is satisfied with 
the filling of the pelves and calices the 
catheters are slowly withdrawn, the two 
sides being kept apace, to a point from 
5 to 8 cm. above the ureteric orifices. The 
roentgenographic set-up is then thrown in 
and with all in readiness the catheters are 
withdrawn, slowly injecting 1 c.c. of the 
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medium. Upon a signal from the urolog:st 
the first exposure is made as the cathete:s 
reach the bladder and in rapid succession 


I IT ig 
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Right 

Fic. 6. Top. Stone impacted in lower end of right ureter. 
Dilatation of tract above with bifid pelvis. There is a 
knot-like loop in lower ureter with evidence of 
peristalsis through this area in multiple films. 

Fic. 6. Bottom. Right-sided dilatation accompanying 
pregnancy. Infection of right side. Although there is 
considerable dilatation normal physiologic phenome- 
non can be seen throughout series. 


two or three additional films are taken. 
The time of each exposure usually being 
three-fourths of a second and the average 
time between exposures from eight to nine 
seconds. This allows a different phase of 
the physiological cycle for each film. The 
time for a complete cycle given by various 
investigators ranges from ten to twenty 
seconds. Following this a “residual film’’ 
is made in from ten to twelve minutes. We 
feel that it is of sufficient value, despite the 
opinion of others, to have some information 
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‘garding the emptying time of a pelvis or 
ne degree of emptying for a given time. 
hose patients in whom ptosis is suspected 
-s an etiological factor are placed in the 
vertical position and an additional film 
taken after the last serial exposure is made. 


PRESENT CONCEPTION OF THE PHYSIOLOGY 
OF THE UPPER URINARY TRACT 


It is not within the scope of this presen- 
tation to discuss the physiology of urinary 
excretion. We are directly concerned with 
the dynamics of expulsion. With each new 
contribution to the physiology of expulsion 
or of the transport mechanism, as Cum- 
ming‘ prefers to call it, our ideas of and 
ability to interpret the fluoroscopic and 
roentgenographic findings change. The 
present accepted mechanism consists of 
rhythmic waves of contraction and dila- 
tation, or systole and diastole, originating 
somewhere in the kidney pelvis and passing 
through the pelvoureteric junction, thence 
down the ureter to the ureteric meatus. 
There seems to be little doubt that the 
intermittent contraction of the calices is 
independent of the main wave, although 
Dardinski> has shown that a wave can be 
activated in the pelvis by stimulation of 
the renal papillae. The milking process of 
the various calices conducted by the mus- 
culus spiralis papillae of Muschat"® or the 
sphincter papillae of Henle’? seems to be 
independent of each other as well as inde- 
pendent of the cycle of the pelvis and 
ureter. Anyone who has observed the 
normal pelvis under the fluoroscope imme- 
diately discards the idea of the stimulus 
arising in the papillae, as each calix can be 
seen to function independent of the others. 

While unproved, it is possible that the 
renal pelvis contains a pacemaker similar 

o that found in the heart, in all proba- 
| bility stimulated in the normal by a degree 

f intrapelvic pressure and disturbed by 
ver-distention of the pelvis or irritation 

any portion of the drainage system. 
‘rattner?! has shown that a wave of 
eristalsis can be activated anywhere in 
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the drainage tract, except during systole 
of the portion stimulated. The wave thus 
activated will assume definite behavior 
according to the area stimulated; thus a 
stimulus originating in the pelvis will 
cause a wave to travel through the pelvis 
and down the ureter in a normal manner: 
A stimulus applied to the vesical portion 
of the ureter will excite a wave that will 
travel up the ureter and through the 
pelvis, while the stimulation of any portion 
of the ureter between the pelvis and the 
intramural portion will excite two waves, 
one traveling down and the other up the 
ureter from the point stimulated. The wave 
passing up the ureter produces a con- 
dition of antiperistalsis. This phenomenon 
doubtlessly accounts for many cases of 


segmental dilatation. 

A normal physiological cycle according 
to different observers consumes varying 
lengths of time. Jona and Flecker’ found 
that the contraction wave in the dog 
travels down the ureter at a rate of from 
20 to 30 mm. per second. If this rate is 


maintained in the human being it would 
take a wave from ten to twenty seconds 
to travel the length of the upper urinary 
tract. Dardinski° found the time for a wave 
to traverse the renal pelvis to be five 
seconds, in the fresh specimen removed 
at operation. If the same rate is main- 
tained in the ureter the total time for a 
wave to traverse the upper tract would 
correspond very closely to that given by 
Jona and Flecker. He also observed that 
without stimulation these waves occurred 
every twenty to thirty seconds. 

It is easy to ascertain the interval 
between cycles in the patient under clinical 
investigation. With the catheter in the 
pelvis a systole is represented by the rapid 
succession of drops of urine from the 
catheter and the interval between the 
spurts represents the diastole. Simply 
observing the ureteral meatus, after the 
administration of indigo carmine, and 
timing the interval between spurts will 
represent the length of time for the cycle 
of that side. In those cases having some 


Fic. o. 


ced transparencies of same case as F 


Fics. 7-9. Prints from redu 
Dilatation of upper right 
nancy, 


igure 6, bottom. This was an early pregnancy. 
tract was partly due to four previous pregnancies within four years. This, fifth preg- 
was first in which infection of upper tract played a part. 
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sturbance of function, other portions of 
he tract may be out of harmony; this is 
specially true of lesions of the mid-ureter 
nd those cases showing antiperistalsis. 

Hypersecretion and hyperperistalsis will 
creatly alter the cycle, hypersecretion 
yecause of the increased volume of urine 
the tract is called upon to handle and 
hyperperistalsis because of the increased 
irritability or excess stimuli setting up a 
short time interval between waves. Hyper- 
secretion is detected during cystoscopy, 
therefore is not confused with hyper- 
peristalsis during fluoroscopy. Alterations 
of the structure of the drainage apparatus 
by mechanical block, inflammatory lesions 
or tissue changes will appreciably alter 
the dynamics of expulsion. In the more 
marked degrees of hyperperistalsis the 
disruption of the cycle may become so 
great that antiperistalsis is set up some- 
where along the tract. This may occur 
anywhere from the minor calices to the 
lower ureter. 

Jarre and Cumming® state that pyelo- 
scopy following the retrograde injection 
is unphysiologic and upsets the normal 
mechanism. If they refer to the use of the 
more irritating solutions as sodium iodide, 
the use of pressure other than gravity, 
and the use of large obstructing catheters 
with the injection made from below dis- 
placing a column of urine ahead of the 
medium, we agree. After two and a half 
years’ experience with the technique de- 
scribed we are satisfied that the information 
obtained is accurate and reliable. Fill- 
ing the pelvis with the catheter in the high- 
est position with a solution of 15 or 20 per 
cent skiodan by means of gravity through 
non-obstructing catheters, we are con- 
vinced, gives few if any alterations of the 
mechanics of expulsion. Jarre and Cum- 
ning also state “‘the distress elicited gives 
sufficient evidence of the defense mechan- 
sm invoked.” It is not uncommon for our 
atients to sleep through most of the 
vrocedure, the only discomfort experienced 
veing during the time of withdrawal of 
he catheters. 
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ADVANTAGES OF THE TECHNIQUE OUTLINED 


The initial expense as well as the oper- 
ating expense of the Cinex-Camera of 
Jarre is prohibitive to the great majority 
of urologists and roentgenologists. While 
from an investigative standpoint it ap- 
proaches the ideal, we feel that from a 
practical clinical standpoint the method 
described has additional advantages. 
Throughout the many fine contributions 
of Jarre and Cumming a glaring neglect of 
the lower ureter is noted. In this region a 
greater proportion of pathology is seen 
than in any other single portion of the 
upper urinary tract. Frequently pain in 
the upper portion can be explained by a 
lesion of the lower ureter on the side of a 
dysuric pelvis such as described by Rose, 
Hamm, Moore and Wilson." 

The elimination of pressure other than 
gravity has eliminated the possibility of 
pyelovenous backflow and tubular injec- 
tion. When one considers that pyelovenous 
backflow has been shown to occur at a 
pressure of 35 mm. of mercury one wonders 
that more accidents have not occurred. 

Fluoroscopy as a preliminary and guid- 
ing aid, we feel, is the safety valve of this 
technique. It not only gives invaluable in- 
formation of the physiology but aids in 
the filling and prevents overdistention of 
the atonic tract. The only patients com- 
plaining of pain during filling have shown 
marked atony. The atonic pelvis can be 
overdistended with a gravity pressure of 
10 to 12 inches. The adjustment of the 
position of the catheters and the control 
during their withdrawal are factors of no 
mean importance. One of the greatest aids 
of fluoroscopy is the recognition of the 
hypertonic pelvis. Here we see the medium 
enter the pelvis and calices and then see it 
ejected almost immediately. This type of 
case without fluoroscopic aid is usually 
considered one of incomplete filling. Ex- 
cept in those cases showing hypertonicity 
we expect to show the entire tract, and 
inability to do so is considered as a 
failure. 
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The value of having the two sides of the 
upper urinary tract on one film where they 
can be compared and the extra-urinary 
shadows properly evaluated is evident. 
A factor seldom evaluated in the average 
examination is most glaring in this type of 
examination. | refer to the disturbance of 
the urinary tract shadows by intestinal 
peristalsis. All one has to do to see striking 
examples of this is to refer to the average 
text or current article in which the author 
accounts for the blurring of the image by 
motion of the patient, yet all the bony 
structures and soft tissues are sharply out- 
lined. Most of this can be eliminated by 
increasing the speed of exposure. Our 
ultimate aim is an exposure of one-tenth 
of a second or less although the lowest we 
are able to attain at present is one-half 
second. 

It is our opinion that stereoscopic views 
of the urinary tract are of no value so far 
as interpretation of physiology is con- 
cerned, the time between exposures allows 
sufficient change in the outline to vitiate 
the very thing one hopes to obtain. 


CONSIDERATION OF ADVANTAGES 
SHOWN IN VARIOUS PATHOLOGICAL 
CONDITIONS 


Stone. Here the method shows to 
least advantage as the presence of stone 
in the upper urinary tract so alters the 
mechanics of expulsion that little informa- 
tion is obtained from the multiple films 
that cannot be seen in the single pyelogram. 
Non-opaque stones will show a filling defect 
which will be constant in all exposures and 
so aid in arriving at a positive diagnosis 
in a greater percentage of the cases. 

Tuberculosis. Little advantage is of- 
fered with the exception that in early 
stages of the disease small alterations, when 
constant, add to the evidence. 

Neoplasm. Constant filling defects, al- 
though small, can be read as an encroach- 
ment on the drainage apparatus and 
assist In an early diagnosis. 

Kinks. It is the opinion of the writer 
that so-called kinks as seen in the ordinary 
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roentgenogram do not exist as pathologic: 
entities. Except for the few cases in whic) 
some extra-ureteral inflammatory lesio 
has distorted and fixed the ureter, these 
so-called kinks are mere loopings of ar 
elongated ureter. 

Inflammatory Lesions of the Urinary 
Tract. Here we have a condition in 
which the method gives inestimable in- 
formation. In early stages of infection o! 
the upper urinary tract the diagnosis can 
often be made by fluoroscopy. Jarre 
states that in the early stages of infection 
of the kidney pelvis there is a state of 
hypoperistalsis, which he explains by the 
presence of the edema of the mucosa. 
Our earliest findings have been of hyper- 
peristalsis. This is not in conflict with the 
observation of Jarre as it will be re- 
membered that his investigations have 
been made with the aid of the excretory 
drugs which can be used with safety during 
the acute stages of the disease, whereas 
our studies have been instrumental and 
therefore are contraindicated in the early 
acute infections of the urinary tract. 
In the earliest cases we have studied the 
pelvis is in a state of hypertonicity and 
the medium has been ejected almost as 
soon as it reaches the pelvis. Frequently 
the contractions are so active and the 
time interval between waves so short that 
an antiperistalsis is set up and the medium 
can be seen to pass from the pelvis into 
the calices. Later in the process of infection 
we see hypoperistalsis and the accompany- 
ing backing up with its resulting dilatation. 
As the process advances we find the fixed 
pelvis either in a state of contraction or 
dilatation. Inflammatory lesions of the 
ureter manifest themselves in the same 
manner as those of the pelvis. 

Periureteral and Peripelvic Inflammation. 
These lesions offer a most fertile field for 
this type of investigation. The type of 
periureteritis seen accompanying adnexal! 
disease in the male, as well as in the female, 
can be detected in a very high percentage 
of the cases from the multiple urograms. 
A fixed lower ureter, constant in all 
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e posures, with dilatation of some portion 
© the tract above the lesion is the usual 


{ ding. 
SUMMARY 


A technique for obtaining multiple 
urograms is presented which can be used 
in the average clinic or hospital, requiring 
no special and expensive apparatus. 

Complete cooperation between the urolo- 
cist and the roentgenologist is essential. 

Fluoroscopy is an important part of the 
technique. 

Pressure, other than gravity, should 
not be used in the filling process. 

The advantages of the technique given 
are considered. 

The entire urinary tract, as well as 
extra-urinary structures, is included in 
the field of study. 
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ILLUSTRATIONS 


All illustrations are contact tracings 
of reduced transparencies of original films. 
From left to right they are the first, second 
and third exposures of the right side; 
then first, second and third of the left side. 
The usual exposure time is one-half second 
and the time interval between first and 
second, and second and third is usually 
from seven to nine seconds. 
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HE surgeon’s first instinct, when 

confronted with a case of appendicitis 

supposedly initiated by trauma, is 
to deny the possibility of such an etiologic 
factor and to remind himself of the dangers 
of a post hoc ergo propter hoc argument. 
Industrial surgeons and insurance com- 
panies, howeve er, know that traumatic 
appendicitis is not a myth but a perfectly 
definite disease for which in some instances, 
at least, the courts of the land have ruled 
that they are just as liable as they are for 
any other accident. 

I have personally never seen a case of 
traumatic appendicitis, in which experience 
I have the company of the late John B. 
Deaver, for instance, and a few others 
equally distinguished. But John B. Mur- 
phy, as long ago as 1892, mentioned the 
possibility of the traumatic origin of 
appendicitis, and Howard Kelly, in a 
textbook on appendicitis that is still 
classic even though it was written thirty 
years ago, makes the statement that not 
only does traumatic appendicitis exist, but 
that it is actually commoner than it is 
supposed to be, and is overlooked simply 
because the line of questioning is not 
directed toward it. 

Even though one does not choose to 
go all the way with Kelly, as I personally 
do not, any more than I am willing to 
accept Small’s idea that in children ap- 
pendicitis is due to trauma in three- 
quarters of all cases, one must grant the 
possibility of traumatic appendicitis, and, 
even more, the logic of it. Kelly himself 
collected 50 cases from the literature, 
not all of which seem entirely reasonable. 


I find it hard to believe, for instance, that 
appendicitis which develops at night, after 
a day of hunting, is necessarily traumatic, 
and I find it impossible to believe that 
the strain of dissecting a cadaver could 
produce the condition, especially as, in 
this particular case, eight other attacks 
occurred before operation was done one 
year later. I am not greatly convinced 
by the case of the youth run over at twelve 
years of age, who had recurrent attacks 
until he was twenty years old. Many 


supposed cases, too, resemble the one 
reported by Royster, as an illustration of 
the post hoc ergo propter boc argument 
upon which I have already commented: 


A football player, who played under his form 
and was finally obliged to leave the game, de- 
veloped acute appendicitis a few hours later, 
which undoubtedly would have been listed as 
traumatic except for the more logical explana- 
tion that he had had it before he ever began to 
play, appendicitis and not ptomaine poisoning, 
as was originally supposed, being the reason 
for the illness from which he had suffered the 
preceding night. 


Even more striking is the case reported 
by Bartels: 


A twenty-seven year old farmer, kicked by a 
calf, developed typical symptoms of acute 
appendicitis, including right-sided rigidity and 
tenderness. At operation an acutely inflamed 
appendix was discovered, buried in adhesions, 
and pathologic examination proved the cond:- 
tion to be carcinoid. Even though the per:- 
toneum showed fresh, fibrinous exudate ana 
signs of hemorrhage, and even though the 
symptoms followed promptly upon the injury, 
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ise of this sort surely cannot be classified as 
imatic appendicitis. 


Ve have made no tabulation of the cases 
traumatic appendicitis reported since 
ily’s collection of 50 in 1905, but 
loubtedly they number several hundred. 

_a study of 1260 cases of acute appendi- 

is in Charity Hospital in New Orleans, 

r a three-year period, we were able to 

ate only 6 undoubted cases, all of them 
in children between the ages of six and 
twelve years, and this incidence, a fraction 
of 1 per cent, seems to us both likely and 
reasonable. The age distribution is also 
typical, as is the fact that 4 of the 6 cases 
occurred in males, the habits and occupa- 
tions of this sex making them particularly 
liable to physical injury. 

The incidence of traumatic appendicitis, 
however, is not so important as is the fact 
that the disease exists as a clinical entity. 
Employers of labor are necessarily inter- 
ested in it, exactly as they must be inter- 
ested in hernia, even though hernia is 
now definitely regarded as a disease and not 
as a condition brought about by industrial 
hazards. Accident insurance companies 
cannot ignore traumatic appendicitis, even 
though their policies specifically exclude 
claims for illness, and health insurance 
companies cannot ignore it, even though 
their policies specifically exclude claims 
for accidents, for it is a hybrid disease 
which by its very nature falls into two 
categories. 

Kelly mentions another implication in- 
herent in this type of appendicitis. In 
1882, he says, he saw at autopsy a ruptured 
appendix associated with a fecalith and 
complicated by peritonitis, the illness 

ving followed a blow on the abdomen. 

testified in court, without hesitation, 
it there was no relation between the 
uma and the disease, and the boy who 

d struck the blow was promptly re- 

sed. But twenty years later, in an 

ctly similar case, he heard the city 
Ith officer testify to a causal relation 
ween trauma and appendicitis, and even 
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though the jury refused to convict the 
defendant on the basis of such evidence, 
he was impressed with the changed con- 
ception which had taken place with the 
passing years. 

More serious, however, than the legal 
and economic features of traumatic ap- 
pendicitis is the fact that, if one is to 
judge from the reported cases, it is a very 
serious manifestation of appendiceal 
disease. In Kelly’s 50 cases the mortality 
was 50 per cent, and while 16 of the 25 
deaths occurred either before appendicitis 
was recognized as a surgical entity or 
before its surgical aspect was fully estab- 
lished, it is significant that in 37 instances 
the appendix was either perforated or 
gangrenous, for those findings are repeated 
in practically the same proportion in all 
the reported series. In the 7 cases reported 
by four authors, for instance, in the 
British Medical Journal in 1933, the ap- 
pendix was perforated or gangrenous in 4, 
as it was i the 4 personal cases reported 
by Bissell and in the 6 cases we ourselves 
have collected from the Charity Hospital 
records. Procrastination and purgation 
may explain some cases, but in others all 
the facts are against such a hypothesis. 

Most authorities are willing to admit 
that trauma may precipitate an acute 
attack in an appendix which is the site 
of an existing or a previous pathologic 
process, but deny that it can initiate 
disease in a normal appendix. From our 
point of view, that is rather begging the 
question: whether the trauma initiates a 
first attack or precipitates a second one 
makes no particular difference to the 
individual who is the victim. Furthermore, 
the idea advanced by an occasional writer 
that the trauma in all cases coincides with 
the onset of an already destined attack, 
so to speak, seems to us to be stretching 
the long arm of coincidence entirely too 
far. 

When one looks at the situation im- 
partially, there seems no particular reason 
why the appendix, any more than any 
other structure of the body, should be 


< 
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immune from injury. Normally, it is true, 
it is a deep-lying and protected organ, but 
every surgeon of experience knows the 
truth of Treves’ aphorism, that the one 
thing constant about the position of the 
appendix is its inconstancy, and knows 
just how often it lies across the pelvic brim 
or against the abdominal wall or in some 
other abnormal location. In young persons, 
too, and in individuals with thin abdominal 
walls or with deficient muscular develop- 
ment, it is by no means always a well- 
protected organ. 

Again, as Ludington remarks, the deep 
location and the mobility of the appendix, 
which are habitually quoted as protecting 
it from trauma, are not as effective as they 
seem for the reason that the abdomen is 
not a solid mass, in which force could act 
only in the direction in which it is applied, 
but a liquid and gaseous mass, in which 
force exerted against It Is transmitted in 
all directions. It stands to reason, of 
course, that a hollow viscus is less liable to 
injury than a solid one, but that fact con- 
fers merely a relative and not an absolute 
immunity. 

The exact mechanism of traumatic 
appendicitis has never been satisfactorily 
established. It is within the bounds of 
possibility, though so far as we know no 
case is on record, that direct violence might 
bruise the organ, or even cause It to 
rupture. The demand of some writers for 
laboratory proof of the trauma is not likely 
ever to be answered, and their claim 
stands unchallenged that no case has ever 
been scientifically proved. Aside from any 
other consideration, operation will proba- 
bly never be done promptly enough, as 
Ludington says, to detect the evidences 
of trauma before they are obliterated by 
rapidly advancing inflammation. We can- 
not agree with some authorities that the 
presence of free blood in the peritoneal 
cavity is essential for the diagnosis, though 
we might say that we were impressed with 
the marked hemorrhagic changes reported 
from the laboratory in 2 of the cases 
collected from the Charity Hospital 
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records, such vascular pathology being 
very infrequent in appendicitis in chi d- 
hood, in which the fundamental patholo sy 
is usually lymphatic. : 
The most reasonable theory advanced 
to explain traumatic appendicitis has to 
do with overdistention of the organ by the 
influx of the fecal contents of the cecum as 
the result of trauma, experimental proof 
being found in the work of Furbinger and 
von Hansemann; these workers, using 
colored fluids for the demonstration, were 
able to force the contents of a full cecum 
into the obstructed appendix by light 
manual pressure, with resulting rupture of 
the mucosa, extravasation and infection. 
A very striking thing about the cases of 
traumatic appendicitis reported in the 
literature is the frequent presence of 
fecaliths in the appendix, or, if it has 
ruptured, lying free in the peritoneal 
cavity. They were present in 30 of the 
50 cases collected by Kelly, and Briinig 
reports finding them in 65 per cent of the 
cases of traumatic appendicitis, as against 
only 35 per cent of the non-traumatic 
variety. When they are associated, the 
stage is obviously set for the development 
of the obstructive variety of appendicitis 
so well described by Wilkie, for there are 
present fecal stasis, defective drainage of 
the distal segment of the appendix, and 
increased bacterial virulence, as the result 
of the confinement of the organisms. When 
additional fecal material is forced into the 
appendix, the fecalith may be pushed 
farther down, with resulting hemorrhagic 
infarction, necrosis and perforation, but, 
whether it is present or not, distention 
follows, and, as the distended organ at- 
tempts to empty itself, just as it would in 
the presence of intestinal hypermotility 
induced by a purgative, the walls becom 
anemic from pressure, fissures form, : 
which bacteria may lodge, and an activ< 
inflammatory process is set up. V: 
Zwalenburg regards the necrosis a! 
gangrene so frequent in cases of traumat:c 
appendicitis as clear evidence of the p: 
played by mechanical obstruction. Wh:: 
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fecalith is not present, elasticity usually 

rmits the fecal contents of the appendix 

flow back into the cecum, but it is 
cuite conceivable that in some cases the 

‘an may be distended beyond its 
physiologic limits and an inflammatory or, 
less usually, a perforative process may 
follow. 

For the cause and effect relationship of 
trauma and appendicitis to be established, 
it would seem essential that the symptoms 
should follow immediately, or very 
promptly, upon the injury. We are in- 
clined to look with doubt upon those 
reported cases in which there is a long 
interval between the injury and the onset 
of symptoms or in which the appendicitis 
is of the recurrent rather than the acute 
variety. In the reported cases one is struck 
by the frequency with which there is 
relief of the pain for a period of time, after 
which it returns, with renewed violence, 
as the symptoms of peritonitis set in. 
Vomiting also is very frequent in these 
cases, oad is clearly divided, as Behan 
notes, into the initial and immediate 
vomiting which is the evidence of intra- 
peritoneal shock and the later vomiting 
which is the evidence of intraperitoneal 
disease. 

Any individual who presents a history 
of pain and vomiting following immediately 
or shortly after injury to the abdominal 
wall, particularly on the right side, should 
be carefully observed, and appendicitis 
should be considered as a possible diagnosis 
if the symptoms do not promptly subside. 
The possibility is greater in young than in 
older persons, greater in males than in 
females, and greater in individuals with 
thin or congenitally weak abdominal walls 
than in those with much adipose tissue 

ind of normal development. Any sort of 

jury, moreover, should arouse one’s 
suspicion under such _ circumstances. 
Ludington reports a case in which “con- 
scientious deep palpation,” as he terms it, 
through a thin abdominal wall during a 

ssible attack of appendicitis undoubtedly 
precipitated the rupture discovered at 
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operation. Mortensen and Bray — have 


recorded another very unusual case: 


A nursemaid, fourteen days before she was 
first seen, developed a right-sided pain and 
vomiting immediately after lifting a heavy 
basket. The acute attack persisted for three 
days and soreness remained until thirty-six 
hours before admission, when she was kicked 
in the right side by the child in her charge, with 
immediate recurrence of the initial symptoms. 
At operation, which was done as soon as she 
was seen, the distal half of the appendix was 
found to be gangrenous and lying in an abscess 
cavity, while the proximal half was acutely 
inflamed. The authors’ explanation is that 
the first strain probably caused torsion, fol- 
lowed by obstruction, and the second injury 
resulted in acute inflammation. 


Almost none of the cases reported in the 
literature show internal or external evi- 
dence of trauma. Lupton reports a casein 
which generalized bruises of the abdominal 
muscles, and a bruise at the ileogecal 
junction, as well as acute pathologic 
changes in the appendix were found at 
operation. The injury was caused by an 
automobile which struck the patient from 
behind. He was naturally unaware, says 
Lupton, of the impending injury, and the 
bruises were the result of the relaxed, state 
of the abdominal muscles. The only case of 
external evidence of injury which we have 
been able to find was kindly reported to us 


by Dr. John B. Howell, of Mississippi: 


The patient, a healthy adult male, was 
jammed against a stairpost, and the corner of the 
casket he was helping to carry was driven into 
his right side. He suffered increasingly severe 
pain the whole day, and when he was examined 
by his physician, some twenty-four hours later, 
the appendiceal area was visibly bruised and 
pressure over it caused excruciating pain. 
Operation was done at once, and the appendix 
was found acutely inflamed and on the point of 
rupture. Accident insurance, it might be added, 
was paid without question in this case. 


The treatment of traumatic appendicitis 
naturally needs no discussion. It is, as it 
always should be in acute appendicitis, 
strictly surgical, and operation should be 
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done, we would say, even more promptly 
than usual in view of the serious type of 
pathologic change so likely to be found. 
Whether a physician chooses to conceive 
of traumatic appendicitis as a clinical 
entity, or prefers to believe that the 
coincidence of abdominal trauma and acute 
appendiceal disease is merely accidental, 
seems to us to make little difference pro- 
vided he holds strictly to the rule that 
acute appendicitis is always a_ surgical 
emergency. If he does, his patient, regard- 
less of his theories, will be properly treated, 
and that, after all, is the only thing that 
really matters. 
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HIS paper is based on a review of 

244 cases of appendicitis in which 

operations were done at the Presby- 
terian Hospital, San Juan, Puerto Rico, by 
several different surgeons during the past 
nine years. The histories of only such 
patients are considered as showed definite 
disease of the appendix from both clinical 
and pathological aspects. No case is 
included that was complicated by other 
operative procedures at the time of the 
appendectomy. The study was undertaken 
for the following reasons: first, because 
there has been no such study of appendi- 
citis made in the West Indies; second, 
in following the course of the disease one 
is given the definite impression that it Is a 
less fatal disease in the sub-tropics than 
in temperate zones; third, we hope that 
the study will be of value to the indigenous 
profession in emphasizing certain points 
in this commonest of all surgical conditions, 
even though it may not add to the sum 
total knowledge of the disease. 

We believe that the cases analyzed are 
representative of appendicitis in Puerto 
Rico, since all patients with appendicitis 
applying for admission to the hospital 
during the nine year period considered 
were admitted. In 14,124 admissions from 
1925 to 1934 there were 244 cases of 
‘ppendicitis, or one to every 58 patients 
dmitted, an incidence of 1.7 per cent. 
‘here were 195 Puerto Ricans, 175 of 
vhom were white and 20 black. Forty- 
‘ine were white Americans. There were 
39 Or 57 per cent males and 105 or 43 
er cmt females. The oldest patient was 
ixty-four years of age, the youngest five 


years of age. The average age was 24.8 
years. 

The cases are divided arbitrarily into 
five classes based on history, operative 
findings and pathology in the following 
manner: 

1. Acute uncomplicated appendicitis 

2. Acute appendicitis with exudate and 
local peritonitis 

3. Acute appendicitis 
peritonitis 

4. Appendiceal abscess 

5. Chronic interval appendicitis. 

The incidence according to this classifi- 
cation is given in Table 1. It is under- 
stood that any classification of types of 
appendicitis Is of questionable value for 
comparative purposes. It is obvious that 
classification based on duration of symp- 
toms is erroneous in assuming that the 
progress of the disease is the same in all 
individuals. Classification on the _ basis 
of operative findings or on the pathologist’s 
report is not sound since opinions of 
surgeons vary no less than the opinions 
of pathologists examining the tissue. The 
first group, acute uncomplicated cases, 
comprised 57 patients, or 23 per cent of 
the total. For this group in other series 
over similar periods of time Stanton! 
reports 55 per cent in 508 cases; Collier 
and Potter? report 63 per cent in 336 
cases; and Gile and Bowler® in gor cases 
report 73.8 per cent. That so few of our 
cases were seen in the uncomplicated period 
is accounted for by the long average dura- 
tion of symptoms which was 4.5 days. 
This also explains why Group 2, those 
with local peritonitis, is the largest group: 


with general 
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32.7 per cent. The incidence of general 
peritonitis was low: 3.2 per cent. In con- 
sidering the Puerto Rican grou, alone, 
4 cases In 195 patients, the incidence of 
2.05 per cent was low indeed. This is the 
more striking in view of the 4.5 days 
average duration of symptoms for the 
177 cases (first four groups). Finney* 


reports an incidence of 6 per cent of general 


3913 


peritonitis in cases. Collier and 
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TABLE I 


SEX, AGE, 


DECEMBER, ; 


apparent than real in that the patien 
with general peritonitis die before the 
can be hospitalized. On the other hand, a; 
Del Toro® has pointed out, the average 
Puerto Rican is unusually appendicitis 
conscious, often insisting that he be seen 
by a surgeon when he has abdominal pain 
The incidence of cases forming abscesses 
Group 4, was 13 per cent, or 15 per cen! 
in the Puerto-Rican group alone, with an 


DURATION OF SYMPTOMS AND MORTALITY 


Race Sex 


| Total 


4 26 4 2 9 23 32 
5 48 6 13 45 22 607 
Totals... 175 20 49 105 139 244 


| Duration 
Average | of Days in | | Mortality 
Age Symptoms} Hospital Deaths | (Per Cent 


(Days) | 


25.3 10.0 9.37 
24.3 Indef. 20.4 oO o 
24.8 4.46 24.4 6 2.45 


Potter? recently reported 25 per cent of 
spreading peritonitis in 336 cases. Bower° 
reported 14,904 cases in Philadelphia 
with 14.21 per cent showing spreading 
peritonitis. 

The low incidence of general peritonitis 
among the Puerto-Rican patients may be 
due to many factors among which we 
cite the known absence of virulent strains 
of streptococci in Puerto Rico. The rarity 
of such diseases as scarlet fever, erysipelas, 
rheumatic fever and local streptococcal 
infections shows that the streptococci 
found here are of low virulence. The 
streptococcus evidently does not thrive in 
the tropics. It is not possible to prove a 
definite relationship between attenuated 
streptococci and less fatal appendicitis in 
this review, since cultures were made in 
only a few of the cases. 

It might be contended that the low 
incidence of general peritonitis is more 


average duration of ten days before admis- 
sion. In both Finney’st and Collier and 
Potter’s? series approximately 10 per cent 
formed abscesses. The high incidence of 
abscess formation could indicate increased 
resistance to infection on the part of the 
Puerto Rican, or on the other hand an 
attenuated bacterial causative agent. It 
may mean that in the late cases where ab- 
scesses formed the patients lived, whereas 
we did not see the patients who died of 
general suppuration. 

More than half the patients in Group 5, 
chronic interval appendicitis, had been 
seen at the end of an attack of acute 
appendicitis and were told to come later 
for appendectomy. This part of the group 
really belongs in Group 1, since they must 
have had simple appendicitis. The re- 
mainder of this group had long histories 
of indefinite symptoms and presented the 
usual problem of treatment. 


Type P.R. 
Am. | M F 
B 
I 38 5 14 25 32 57 22.8 oO 
2 61 3 16 25 55 80 24.6 2.4 22.0 oO re) 
3 2 2 4 I 7 5 27.4 4.5 23-5 3 37-5 


Serres XXX, No. 3 
The duration of symptoms as given in 
ible 1 is as recorded in all series of cases. 

‘ihe often-stated fact, namely, the longer 
e delay the more severe and widespread 

the pathology and the higher the death 

ate, is confirmed. In reviewing the cases 

was surprising with what accuracy 
he subsequent pathology found at opera- 
ion could be predicted from knowledge 

the duration of symptoms only. The 
average duration of 4.5 days of illness 
before operation for all cases is a sad 
commentary on the diagnostic acumen 
of the indigenous medical profession. That 
all the blame cannot be laid on the doctor 

we know, since many patients lived i 

inaccessible places, and many were slow 

to seek medical attention. 

The average number of hospital days 
per patient was 22.4. For different groups 
it was as follows: Group 1, 15.7 days; 
Group 2, 22 days; Group 3, 23.5 days; 
Group 4, 30.8 days. The hospital stay 
went up in almost direct proportion to 
the duration of symptoms before operation. 

The typical syndrome of pain in the 
epigastrium followed by nausea and vomit- 
ing with subsequent localization of pain 
in the right lower quadrant was recorded 
in 144 cases, slightly more than half the 
group. In the remainder the most constant 
complaint was pain in the appendiceal 
region with other combinations of symp- 
toms. Diagnosis was based on a careful 
history, physical examination and_ blood 
count. Although there were only 2 cases of 
associated pyelitis, 105 patients had micro- 
scopical changes in the urine, such as 
albumin, pus cells and casts. In 56 cases of 
retrocecally placed appendices, 35 showed 
urinary findings. Erythrocytes were re- 
ported in 23 cases, 11 of which had retro- 
cecal appendices. We believe that abnormal 
urinary findings can usually be interpreted 
imply as a manifestation of toxemia 
rather than juxtaposition of the inflamed 
ppendix to kidney, ureter or bladder. 
ne patient whose death (Table v) was 
omplicated by acute hemorrhagic cystitis, 

ith hematuria before operation, was 
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found to have the tip of the appendix 
adherent to the urinary bladder. 

In considering temperature, pulse and 
leucocytosis in relation to pathology and 
mortality (Table 1) it can be seen that 
an unusually large number of cases (87) 
pathologically called acute had low tem- 
peratures and low leucocyte counts. The 
average leucocyte count in this type was 
12,400. When compared with Warnock’s’ 
and Finney’s‘ figures, 15,000 and 16,000 
respectively, in this same type of pathology 
the foregoing average count is low. Further- 
more 36 or 43 per cent of the 86 cases had 
counts below 10,000. In Warnock’s’ cases, 
71 per cent of this same group had counts 
above 15,000. These findings support the 
original impression given, that appendicitis 
here is a less fatal disease in so far as 
apparently the bacterial infection calls 
for less leucocytic response. The highest 
recordings of temperature, pulse and leuco- 
cyte count were those found in abscess 
cases. As is to be expected, temperature, 
pulse and leucocytosis increase with perfo- 
ration, gangrene and peritonitis. Three of 
the 8 cases of general peritonitis showed 
temperatures below 100°F. with grave 
prognosis. It is common sense that appendi- 
citis cannot be diagnosed on the basis 
of temperature, pulse and leucocytosis 
alone. The relative increase in polymorpho- 
nuclear neutrophils was the most constant 
finding. The leucocytic range was 3500 to 
35,200. The pulse varied from 50 to 152 
per minute; the temperature range was 
97.6° to 104°F. 

A positive history of purgation was 
obtained in 71 cases. The incidence of 
purgation increased with the extent of 
the pathology found, as it always does. 
Twenty-five per cent of Group 1, 34 per 
cent of Group 2, 57 per cent of Group 3, 
and 50 per cent of Group 4 had received 
cathartics. Four of the 6 patients who 
died had been given castor oil. 

All patients in Groups 1, 2 and 3 were 
operated on promptly after admission; 
that is, all cases with a history of onset of 
three days or less. Many patients in whom 
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a definite mass could be felt were delayed The choice of incision varied with t! 
until the general condition was improved. surgeon (Table 11). The lower rig! : 
Fifty-seven of the 244 were given par- rectus incision was used in 124 instance, 


TABLE II 
TEMPERATURE, PULSE AND LEUCOCYTOSIS IN RELATION TO PATHOLOGY AND MORTALITY 


} | 


Perfora- | Gan- Peri- 


Temperature tion and | 
grene 


Abscess | Chronic | Deat 


Perfora- | 
| 


| tonitis 
| Gangrene | 


| 
| 
98.6—-99. 2 


To 100 


To 101. 


To 102... 


To 'O3... 


To 104.... 


Over 104 


Pulse 


70-80. . 


Over 103..... 


Leucocytosis 


To 5,000 


To 10,000. 


To 15,000 


To 20,000 


To 25,000 


To 30,000 


To 35,060 


enteral fluids before operation. Undoubt- McBurney’s gridiron incision in 63 cases 
edly many patients brought in from distant over the mass 34 times, Battle in 7 case 
places with fast pulse, dehydration, appre- and midline in 5 operations. We believ: 
hension and fatigue were given a better that making the incision over the mas: 
chance with fluids, sedatives and rest. when one is present is the means 0 


] 
| 
3 | 37 | 1 
5 4 2 10 I 
9 6 2 a 6 
14 2 2 I a 2 
Pn ..| 4 2 4 4 4 6 I 3 
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have more to do with the etiology of 
appendicitis than is generally recognized. 
The bacteriology of appendicitis is a 


ving many patients. Certainly a defense 
-chanism set up within the peritoneal 
vity should not be destroyed by routine 


TABLE III 
TYPE OF INCISION USED 


Over 
Mass 


Right 


McB | 
Rectus | 


Total 


Cases 


Not 


Midline Stated 


Battle 


26 


4 


5 43 


124 


right rectus incisions. The extraperitoneal 
approach to a walled-off appendix was 
used when possible. The position of the 
appendix was stated as being retrocecal 
in 56 instances, pelvic in 9, and anterior 
to the cecum in 35. Position was not 
described in 130 operations. Simple ap- 
pendectomy with closure was done 136 
times, appendectomy with drainage in 
86 cases, drainage alone 16 times and 
drainage with enterostomy in 5 operations. 
The appendiceal stump was invaginated 
(48 times, not invaginated in 49 instances, 
not stated in 47 operations. The post- 
operative course was not affected by the 
procedure with the appendiceal stump. 
Cultures were made from the appendix 
in 44 operations. Organisms found were 
follows: Colon bacillus 25, hemolytic 
streptococcus 9g, B. mucosus capsulatus 
6, non-hemolytic streptococcus 5, B. 
yvocyaneus 3. Following a widespread 
epidemic of influenza on the island early 
1 1934, the incidence of appendicitis 
icreased. Whereas the average number 
admissions per year was 27 cases, it 
rose to 30 cases in the four months follow- 
ig the epidemic. Six of the 30 cases had 
ure cultures of B. mucosus capsulatus. 
his may indicate that the bacterial 
ihabitants of the upper respiratory system 


difficult study, complicated by many 
factors. MacCallum* says that streptococci, 
perhaps accompanied by colon bacilli, 


TABLE IV 

COMPLICATIONS AND ASSOCIATED CONDITIONS 

Trichuris trichiuria 45 

Uncinariasis...... 43 

Ascaris lumbricoides 

Strongyloides stercoralis. . 

Taenia solium..... 

Schistosoma mansoni 

Malaria. . 

Tuberculosis, pulmon: ury 

Tuberculosis of appendix 

Syphilis. . .. 

Hemorrhage. . 

Wound infection 

Fecal fistula 

Acute pyelitis. . 

Bronchopneumonia 

Bronchomoniliasis 

Cholecystitis-cholelithiasis 

Cirrhosis of liver. . 

Amebiasis of appendix 

Salpingitis. .... 

Sub-diaphri .gmatic abscess 

Pregnancy 

Tonsillitis, acute 

Carcinoid of appendix. 

Acute glomerular nephritis 


have been found most often. We hope to 
demonstrate by bacteriological study of 
all subsequent appendicitis cases that the 
absence of virulent streptococci tends to 
give a less fatal disease in Puerto Rico. 

In a country where intestinal parasites 
are known to have a high infestation rate 


I a 23 2 4 o 2 59 
= 6 oO 4 4 67 
63 39 7 5 6 244 
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it is not surprising to find them associated 
with appendicitis. Forty-five patients had 
whipworm, but of the 45 only 3 had worms 
in the appendix wall. These 3 patients 
were in the chronic group with long 
histories of low-grade pain and right lower 
quadrant discomfort. Forty-three patients 
had hookworm. Ten patients had round- 
worm. One patient had a_ pathological 
diagnosis of strongyloides of the appendix. 
One case was reported pathologically as 
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of whom had secondary operation f 
drainage of abscess of the abdominal wa 
Two patients had late hemorrhage, one 
dying, the other saved by emergency ope 
ation. Postoperative pneumonia occurre 
in 2 cases only, both patients recoveri: 
subsequently. Other complications an | 
associated conditions are listed (Table 1 
There were 6 deaths, a total mortality 
of 2.45 per cent in all cases. Omitting the 
chronic cases the mortality rate was 3.28 


TABLE v 
FATAL CASES 


Position | 
of App. | 


Days 


Patient Age | Sex Race Type ili 


Preop. 


Fluids 


| Sur- 

| vived | 


Opera- 


Comment 
tion 


Purge 


7 Pelvic No 


Anterior | No 


fossa 


Not No 


stated 


mouth | oil 


Abscess in pelvis; acute 
cystitis; hematuria 


Castor | Drainage} 11 
oil days 

Castor Appen- | 14 | Appendiceal sub- 
oil dectomy, | hours | phrenic abscess; st: aphy - 


| 
drainage | | lococcus septicemia 


General peritonitis, per- 
foration; paralytic ileus; 
ileostomy 


Appen- | 8 
days 


Castor 
oil dectomy, | 
drainage | 


None | Generai tuberculosis; fe- 
cal fistula; hemorrhage 
from wound; tuberculo- 


sis of appendix 


Appen- | 16 
dectomy, | days | 
drainage | 


9 Fecal fistula; general peri- 
days | tonitis; paralytic ileus; 
myocarditis, chronic 


Castor 


Appen- | 
dectomy, | 
drainage | 


| Myocarditis, chronic; 
general peritonitis; para- 
lytic ileus; ileostomy 


Appen- | 8 
dectomy, 
drainage 


None 


amebiasis of the appendix. This patient 
has had no amebic dysentery since the 
appendectomy four years ago. We believe 
that intestinal parasites play an insignifi- 
cant part in the etiology of appendicitis. 
Malaria complicated 6 cases, confusing 
diagnosis by the production of fever. One 
patient, a boy twelve years old, who had 
estivo-autumnal malaria with temperature 
of 104°F., pulse of 128, was operated on and 
the appendix reported later as normal. Five 
patients had tuberculosis and three of these 
tuberculosis of the appendix. Four patients 
developed extensive wound infection, two 


per cent. Considering the Puerto Rican 
group alone the mortality was only 1.5 per 
cent. Three deaths occurred in Group 3 and 
three in Group 4. There were no deaths in 
Groups 1, 2 and 5. The mortality rate in 
Group 3 was 37.5 per cent and g.3 per cent 
in Group 4. The death rate might have 
been less in Group 3 if the Ochsner method 
of treatment had been used. A survey of 
the recent literature reveals a lower mortal- 
ity when the Ochsner method is used in 
treating spreading peritonitis. It is notable 
that in 3 of the fatal cases the age as below 
twelve years, and in 2 above forty-four. 


J. A. PR 2 

(1) W 
J.M. | 10|M|PR| 4 >; 

(2) W cecal 
me iN 11 | M | Am. 3 1 | Not No 

(3) W stated 

J.P. 25 |M/ PR 4 34 Retro- No 

(4) W cecal 

F.M. | 44 | M | Am. 3 14 | Iliac By | 

(5) W 
W.M. | 48} M/|Am.| 3 3 

(6) W 
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The only patient whose age was in the 
niddle decades, twenty-five years, actually 
lied of tuberculosis. Maes, Boyce and 
\IcFetridge’ have emphasized the serious- 
ness of appendicitis in childhood and old 
ige. This small series confirms their obser- 
vation. That all 6 patients who died were 
males must be due to the smallness of the 
series. Keyes!® and Finney‘ have observed 
that the mortality rate is approximately 
three times greater among males. Appendi- 
citis was wholly responsible for 4 of the 6 
deaths. Chronic myocarditis with early 
decompensation and generalized tubercu- 
losis were considered in the 2 remaining 
cases as the primary cause of death. Delay 
and purgation were contributing factors in 
4 deaths. Necropsy was performed on 4 of 
the 6 patients. The fatal cases are analyzed 
in Table v. 

In a country where so many cases are 
seen late it is surprising that more patients 
did not die. Where gastrointestinal infec- 
tions are common it is to be expected that 
parents will give castor oil frequently. Far 
too many patients told of having taken a 
purge prescribed by their local doctor. 

In this series of cases emphasis was 
placed on treating each patient individu- 
ally, on early diagnosis and prompt oper- 
ation, on preoperative fluids, on placing the 
incision over the mass when one can be 
felt, and on careful postoperative care. 
Fowler’s position, morphine and intrave- 
nous fluids have saved many seemingly 
hopeless cases. 

Appendicitis is recognized as a serious 
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disease, each of the foregoing operations 
having been done or supervised by an 
experienced surgeon. No operation was 
turned over freely to the intern staff as just 
another appendix. 


SUMMARY 


1. A review of 244 cases of appendicitis 
in Puerto Rico is given. 

2. A low incidence of peritonitis, a low 
mortality, a low leucocytic response, show 
that appendicitis is a less fatal disease in 
Puerto Rico. 

3. The absence of virulent strains of 
streptococcus explains the low mortality. 

4. Intestinal parasites play an insignifi- 
cant part in the etiology of appendicitis. 
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SURGICAL TREATMENT OF PEPTIC ULCERATIONS 


(BILLROTH I METHOD)* 


M. E. SrTernBERG, M.D. 


PORTLAND, ORE. 


T has been repeatedly demonstrated 
(Stoerk, Moskewicz, Konjetzny, Stein- 
berg and others) that the distal muscu- 

lar part of the stomach shows definite 
evidences of gastritis in the presence of 
gastric or duodenal ulcer. It is therefore 
not only the ulcer alone that determines the 
pathological state but also a smaller or 
larger area of the stomach mucosa of the 
muscular antrum and the duodenum. This 
form of gastritis and duodenitis, in most 
of the specimens removed, can be sub- 
stantiated only by a microscopic exami- 
nation. In a few specimens one can 
demonstrate multiple erosions of the stom- 
ach mucosa with the naked eye. It has 


also been the experience of surgeons and 
pathologists that duodenal and _ gastric 
ulcers are not infrequently found in the 


same individual. It is probable that 
gastritis and duodenitis can be successfully 
treated either by medical means or by 
some indirect surgical procedure on the 
stomach. The histological changes alone 
found in the stomach and in the duodenum 
would not be suflicient indication for a 
gastrectomy. The removal of the distal 
third of the stomach in the Billroth 1 
procedure prevents to a minimum the 
recurrence of a duodenal ulcer and alto- 
gether eliminates a postoperative jejunal 
ulcer. It also establishes more normal 
physiological and anatomical relations be- 
tween the stomach and duodenum than 
any other direct or indirect surgical 
procedure on the stomach. 

Another reason advanced for the re- 
moval of the distal part of the stomach 
is the reduction of the acidity of the 
stomach contents. Though the pyloric 


glands of the distal muscular part of the 
stomach do not secrete acid, indirectly, 
the contact of foodstuffs with the mucoss 
of this part of the stomach stimulates the 
fundus glands to secrete acid. In other 
words, the second or gastric phase of acid 
secretion depends to a great extent in- 
directly on the pyloric glands of the 
stomach. After this part of the stomach 
is removed the acid reaction of the gastric 
contents becomes either neutral or is 
lessened to a greater or lesser degree. 
This phenomenon is not only due to the 
removal of the reflex stimulation for 
the secretion of acid through the removal 
of the distal part of the stomach but, 
as the author (Steinberg) has definitely 
proved, in some part to the new conditions 
created for the passage of the stomach 
contents between the relatively passive 
fundus and the anastomosed intestine. 
The anastomotic opening is large and not 
under altogether the same control as the 
pyloric valve. The foodstuffs remain in 
the fundus a shorter time and therefore the 
acid glands of the stomach are not stimu- 
lated for as long a period as normally. 
The author has also demonstrated that the 
regurgitation of the pancreatic juice, which 
is highly alkaline, and bile, neutralizes the 
gastric juice in the stomach and in the 
duodenal or jejunal loop attached to 
the stomach. 

The hyperirritable muscular motor part 
of the stomach when pinched, or otherwise 
handled, during an operation becomes 
contracted, firm and pale. On many 
occasions x-ray examination of such a 
stomach has led to a diagnosis of cancer 
and on rare occasions this condition has 


* From the Physiology Department of the University of Oregon Medical School. 
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who have typical ulcer pains when worried 
or under strain, in the absence of any 
demonstrable ulcer. The pain in gastric 


iso been mistaken for an infiltrating type 
f cancer during an operation. 
One is inclined to believe that some ulcer 


Fic. 1. A. Original Billroth 1 procedure. ps. Terminolateral Billroth 1 procedure (Haberer-Finney). c, p. Diagram- 
matic representation of Haberer’s modification of Billroth 1 end-to-end anastomosis. £. Infrapapillary type of 
terminolateral anastomosis (Winkelbauer). 


pain is caused not only by spasm of the and duodenal ulcer is only in part related 


duodenal bulb but also by a spasm of the 
whole motor part of the stomach. This 


Fic. 2. Anterior wall of duodenum is opened with a 
cautery proximal to guide sutures and distal to 
ulcer. 


would in part explain the relief obtained 
after gastroenterostomy or pyloroplasty 
through a partial paralysis of the spastic 
musculature. 

In a work to be published soon the 
uthor has demonstrated that an acidity 
of .15 or higher produces a spasm of the 
‘ejunum and retards the progress of food- 
stuffs. A direct or indirect surgical pro- 
-edure on the stomach lowers the acidity 
f the gastric contents and also serves to 
ninimize the spasm which is responsible 
‘or ulcer pain. The author has demon- 
strated experimentally that an ulcer cannot 
»e produced in the absence of spasm. 
\lany clinicians have observed patients 


to the gross lesion. Gastritis and a hyper- 
irritable stomach frequently give the same 


Fic. 3. First layer of serosa sutures between posterior 
wall of stomach and posterior wall of duodenum 
before they are tied. Sponge in duodenum. 


symptom complex as a typical advanced 
ulcer. The removal of a good part of the 
whole muscular motor stomach gives 
complete and immediate relief from pain, 
as seen in all of my cases after gastrectomy. 
It is true that a jejunal ulcer occurs, in a 
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rare case, after a stomach resection. The 
pain is such a complication is in the 
intestine, from spasm, either on account 
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reason to believe that the crater is in the 
neighborhood of the common dict, or nea: 
the papilla, the ulcer cannot be resected 


Fic. 4. First layer of serosa sutures between posterior wall of stomach and posterior wall of duodenum have been 
introduced and cut short. Hemostatic puckering sutures are now being introduced into posterior wall of stomach. 


Sponge attached to thread in duodenum. 


Fic. 5. Duodenal stump is covered by stomach. Hemostatic sutures on anterior wall of stomach are pulled to left. 


Anterior wall of stomach is opened by cautery. 


of too much acid or an intestinal irritability 
due to some other cause not definitely 
known. It is my opinion that an ulcer is 
predominantly a result of a vicious circ! 
of hyperacidity of the stomach contents 
and spasm in an individual with an 
unknown factor which is the predisposition 
to ulcer formation. The spasm may first 
originate in the higher centers of the brain, 
or reflexly from a diseased appendix or 
gall bladder, and may cause a_ higher 
acidity of the stomach contents; later the 
spasm becomes a part of the vicious circle. 

The particular method of stomach resec- 
tion will be dictated by the pathological 
and anatomical conditions found during 
exploration. There is always a temptation 
“to perform some modification of the Bill- 
roth 1 procedure, because such a recon- 
struction presents normal physiological 
and anatomical relations. If on x-ray 
examination there is evidence of duodenal 
dysfunction or duodenal stasis the original 
Billroth 1 method or any of its modifica- 
tions is absolutely contraindicated. A good 
orientation of the anatomical relations and 
the pathological findings is extremely im- 
portant in order to determine the possi- 
bility of a resection. 

If the ulcer is surrounded by a good deal 
of scar tissue and adhesions and there is 


without the danger of coming in conflict 
with these important structures. The 
accessory pancreatic duct may be drawn 
closer to the ulcer on account of a chronic 
inflammation and as pointed out by Clair- 
mont this duct may occasionally function 
as the chief opening transmitting the 
pancreatic juice to the duodenum. The 
accessory duct may be mistaken for a blood 
vessel and ligated or accidentally injured. 
If the disease process goes beyond the 
gastroduodenal artery the ulcer cannot be 
resected with safety (Plenk) and a typical 
Billroth 1 procedure or Haberer’s end-to- 
end modification of the latter is contraindi- 
cated. It is, nevertheless, still possible to 
perform an exclusion operation leaving the 
ulcer in situ. In my own series there were 
14 such cases where it was impossible to 
remove the ulcer without danger and 
therefore an exclusion operation by either 
the Billroth 1 or 11 method was resorted to. 

Since the ulcer is very frequently on the 
posterior wall an exploratory opening in 
the stomach with palpation helps to dis- 
close whether an ulcer is present or not. 
Again, if there is an ulcer on the anterior 
wall and a resection has been decided upon, 
the opening of the duodenum and a direct 
inspection of the lumen will frequently 
reveal that there is another ulcer either on 


(\ 
A 
Fic. 4. ric. 4. 


w Series VoL. XXX, No. 3 
1e posterior wall or on the superior or 


iferior border coalescing with the ulcer 
) the anterior or posterior walls. A direct 
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1 method. He attributed the cause to an 


acute postoperative paralysis of the duo- 
denum on account of damage to the 


Fic. 8. 


Fic. 6. First layer of serosa sutures between posterior wall of stomach and posterior wall of duodenum have been 
introduced and cut short. Posterior wall of stomach is held by hemostatic sutures and is opened with a cautery. 

Fic. 7. Continuous catgut suture through all layers between stomach and duodenum. 

Fic. 8. Haberer’s modification of Billroth 1 end-to-end anastomosis completed. 


inspection therefore helps to remove all 
the ulcers provided it is anatomically 
possible. 

The typical and original Billroth 1 
method consists of an end-to-end anasto- 
mosis between the stomach and duodenum, 
after a part of the stomach at the lesser 
curvature has been closed (Fig. 1 A). 

On account of the danger of leakage in 
the suture line at the lesser curvature and 
possible stenosis, several modifications 
have been suggested. Haberer anastomoses 
the whole cross-section of the stomach 
after it is made concentrically narrower 
by the use of hemostatic sutures. The 
stomach is united to the duodenum end- 
to-end (Fig. 1 c and pb). 

Still another modification by Haberer 
and Finney consists of closing the duodenal 
stump and anastomosing the stomach 
to the second part of the duodenum end- 
to-side (Fig. 1 B). 

Winkelbauer suggested the same method 
as just described, only utilizing the infra- 
papillary part of the duodenum since 
it was experimentally found that this 
art of the duodenum is more resistant 
o ulcer formation (Fig. 1 E). 

None of the modifications of the Billroth 

method is without danger. Kostlivy 
‘eported two deaths following the Billroth 


innervation from an extensive mobiliza- 
tion. Several deaths have also been re- 
ported due to peritonitis from leakage of 
the suture line. Haberer is of the opinion 
that this is due to the fact that the posterior 
wall of the duodenal stump is not covered 
by peritoneum. Finsterer, nevertheless, 
argues that if the suture line of the 
posterior wall should become deficient 
there would seldom be a perforation in 
the free abdominal cavity because this 
perforation would be covered by the under- 
lying pancreatic capsule. Nowak thinks 
that there is less adhesive tendency in 
the anterior wall of the duodenum. 

In any of the modifications of the 
Billroth 1 procedure the stomach and 
duodenum constitute two fixed points and 
if the first, filled with blood and stomach 
secretions, is pulled to the left side there is 
danger of tension and leakage from the 
suture line. Particularly is this true in 
the Finney-Haberer modification. If the 
head of the pancreas is large the anasto- 
mosis will ride on it and form an impedi- 
ment to the proper evacuation of the 
stomach contents. Haberer has called 
attention to the increased vascularity 
at the outside border of the duodenum 
in fat patients. The Haberer end-to-side 
modification is also contraindicated where 
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the duodenum is mobilized with difficulty 
since that seems to increase the chances 
for a postoperative paralysis of the duo- 


Fic. 9. Ulcer of posterior wall of duodenum removed. 
Crater left in pancreas. 


denum. The infrapapillary method of 
gastroduodenal anastomosis is more dan- 
gerous than the other modifications. In 
27 cases reported by Winkelbauer there 
were 4 which clinically showed signs of 
high intestinal obstruction. In 2 patients 
a fold was found protruding into the lumen 
of the duodenum where the mesenteric 
blood vessels cross over it. The mobilized 
duodenum, fixed by the head of the pan- 
creas, is pulled to the left by the stomach 
and kinked in this place. The postopera- 
tive course following the typical Finney- 
Haberer method, where only the first 
and second parts of the duodenum are 
mobilized, is rather stormy and charac- 
terized by repeated vomiting. On the 
other hand the Haberer modification of 
the Billroth 1 end-to-end method is fol- 
lowed by a smoother convalescence. 

Paul reported 71 cases of terminolateral 
anastomosis modified by Haberer with 
3 deaths due to pancreatic necrosis. 
Starlinger reported one case of pancreatic 
necrosis in a terminolateral anastomosis 
of the infrapapillary type. According to 
Haberer the pancreatitis in these cases is 
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due to the tension or twisting of the con 
mon duct from the pull on the extensivel: 
mobilized duodenum. 

From the foregoing considerations 
appears that the infrapapillary type « 
billroth 1 procedure should be abandonec 
The Haberer-Finney terminolateral anas 
tomosis should be resorted to in case 
where the anatomical conditions are ver 
favorable. The end-to-side type of Billrot! 
1 method is also contraindicated wher< 
the head of the pancreas is too large o: 
when the patient is too fat. Where there 
is enough of the posterior wall of the 
duodenum left the end-to-end Billroth | 
method is not only anatomically and 
physiologically correct but gives excellent 
results. The time consumed in its per- 
formance is also less than in the Billroth 
11 procedure. We perform the Habere: 
end-to-end Billroth 1 operation only where 
the conditions are favorable and in the 
majority of the cases we resort to the 
Finsterer-Hofmeister modification of the 


Billroth 11 method. 


TECHNICAL PROCEDURE 


The orientation which should determine 
the possibility of resection of a duodenal 
ulcer is of extreme importance. For that 
reason, according to Haberer’s advice, 
if the ulcer is surrounded by adhesions or 
penetrates into some neighboring organ 
or structure, the adhesions are first care- 
fully separated around the pathological 
process to determine the possibility of a 
resection. The ulcer is not opened at this 
step on account of soiling of the operative 
field and also for the reason that the 
operator will have an opportunity to 
change his plan of action and substitute 
some indirect procedure for the radical 
method. If a resection appears safe one 
begins by ligating a few blood vessels on 
the greater curvature close to the stomach. 
It is mnadvisable to use mass ligatures, 
especially close to the colon, on account 
of possible injury to the blood supply of 
the colon, unless one resects for cancer. 
After the opening is made in the greater 
curvature, the posterior wall is freed from 
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movable. There remains, then, the pos- 


terior wall which has to be carefully 
seqarated from the head of the pancreas 


Fic. 11 


Fic. 10. Roentgenogram of Haberer’s modification of Billroth 1 end-to-end anastomosis. 
Fic. 11. Roentgenogram of a terminolateral Billroth 1 anastomosis. Small part of stomach resected. 


ligated proximal to where it gives off its 


branches to the lesser curvature. Then 
follows the ligature of the right gastric 
artery near the stomach. If the duo- 
denohepatic ligament is not thickened or 
penetrated by. an ulcer its layers are 
doubly ligated. Naturally one must be 
sure not to include the common duct, 
the portal vein, the hepatic artery or 
the pancreatico-duodenal artery in the 
ligature. There are several small trouble- 
ome blood vessels which are carefully 
ligated at the inferior border of the 
luodenum. The anterior wall of the duo- 
denum may be adherent to either the liver 
r the gall bladder. The adhesions are 
arefully separated and hemorrhage con- 
trolled if necessary by temporary packing. 
ven if there are no indurated or adherent 
ilcers on the anterior wall there are 
‘requently veils of connective tissue which 
ire to be separated, particularly on the 
uter border of the duodenum. The first 
part of the duodenum becomes free and 


without injury either to the posterior wall 
or to the pancreas. blind and coarse 
separation by pushing and separating with 
a pair of forceps between the pancreas 
and duodenum, as seen in some illustra- 
tions, is not without danger. The separa- 
tion of the posterior duodenal wall is best 
accomplished by means of a slender Kocher 
ligature instrument and an aneurysm 
needle, cutting between the two ligatures. 

The left and right gastroepiploic arteries 
are ligated close to the stomach at any 
convenient time. There is now enough of 
the duodenum and stomach mobilized 
for a typical end-to-end Billroth 1 pro- 
cedure. Only those who have had sufficient 
personal training or observation should 
undertake the more difficult cases. The 
ulcer may penetrate into the duodeno- 
hepatic ligament. This necessitates the 
separation and visualization of the common 
duct before the ulcer can be resected. 
On the inferior border the ulcer may be 
adherent to the colon. An ulcer on the 
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posterior wall of the duodenum may not 
only be adherent to the thickened pancre- 
atic capsule but the ulcer niche may 


Fic. 12. About two-thirds of stomach with a large ulcer 
on lesser curvature removed. Completion of oper- 
ation by typical Haberer modification of Billroth 1 
end-to-end anastomosis. 


actually invade the pancreatic tissue and 


penetrate deeply into it. In the latter 
event it is impossible to perform a typical 
Haberer modification of the Billroth 1 
end-to-end anastomosis. It remains then 
to substitute an exclusion operation with 
resection according to the terminolateral 
Billroth 1, or Billroth u, method. One may 
also leave the crater of the ulcer in the 
pancreas and close the duodenum in a 
manner which will be described in another 
paper. If, as already mentioned, the ulcer 
involves only the pancreatic capsule it is 
still possible to separate the ulcer crater 
from the pancreatic capsule, and if enough 
of the posterior duodenal wall is left, 
continue with a typical end-to-end Billroth 
1 procedure (Fig. 1). 

We have followed the suggestion of 
Haberer and have opened the anterior 
wall of the duodenum distal to the ulcer 
and inspected, in each case, the posterior 
wall. In the 14 cases of Billroth 1 method, 
either end-to-end or end-to-side, small 
or large ulcers on the posterior wall were 
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found in 7 cases. This step is therefore 
very important since by direct inspection 
no ulcers of the posterior wall of the 
duodenum can be overlooked. No clamp 
is used on the duodenum. The duodenum 
is packed through the opening in the 
anterior wall by a sponge attached to a 
long silk thread which prevents leakage 
of the duodenal contents. 

When the stomach and the duodenum 
have been mobilized in the manner de- 
scribed and a Billroth 1 procedure has 
been decided upon a temporary suture is 
carefully introduced on the inferior and 
superior borders of the duodenum distal 
to the ulcer (Fig. 2). A clamp is applied 
to the stomach, at the pylorus, and 
the assistant pulls the stomach to the 
left and upwards. This puts the duodenum 
on tension. The anterior wall of the 
duodenum is incised distal to the ulcer 
and proximal to the temporary silk sutures 
(Fig. 2). A small sponge covers the 
duodenal stump attached to the stomach. 
An intestinal clamp covered with rubber 
is applied to the stomach where the left 
gastric artery and the left gastroepiploic 
artery have been ligated (Fig. 4). 

Fine Japanese silk is used for the first 
serosa layers between the stomach and 
the posterior wall of the duodenum. The 
Haberer technique must be followed closely 
and none of the sutures tied until they 
have all been introduced. The first suture 
takes in the lesser curvature immediately 
distal to the proximal clamp and the 
superior border of the duodenum. The 
temporary suture on the superior border 
of the duodenum is then removed. The 
next suture takes in the greater curvature 
distal to the proximal clamp on _ the 
stomach and the inferior border of the 
duodenum. The temporary silk suture on 
the inferior duodenal border is removed. 
Another suture is applied in the middle, 
between the stomach and duodenum, and 
then as many as are necessary. All the 
sutures are held by artery forceps (Fig. 
3). The assistant now brings the whole 
stomach near to the duodenum, and first 
the suture on the lesser curvature is tied, 
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.en those on the greater and in the middle 
lowed by the others. In this manner 

is possible, before the sutures are tied, 
9 observe the posterior wall of the 
cuodenum and see that every bit of it is 
utilized for the approximation of the 
serous layers. It is also possible to engage 
the thickened pancreatic capsule in the 
serosa suture. The silk threads are cut 
short. The stomach is turned to the left 
by an assistant and with a sharp scalpel 
the posterior wall of the seromuscularis 
of the stomach is incised down to the 
submucosa, about 3 mm. from the proximal 
stomach clamp. Now follows the applica- 
tion of the hemostatic sutures which must 
take a part of the muscle also in order to 
pucker the stomach (Fig. 4). Haberer’s 
method not only safeguards against hemor- 
rhage but so puckers the stomach that its 
size approaches that of the lumen of the 
duodenum. The hemostatic sutures are 
held in one clamp and the stomach turned 
to the right (Fig. 5). The anterior wall 
of the seromuscularis i is now incised in the 
same manner only about two finger- 
breadths or more distal to the clamp, 
because after the clamp is taken off the 
anterior wall retracts. An abundance of 
the anterior stomach wall also helps 
to introduce extra sutures between the 
anterior duodenal wall and the stomach. 
A clamp is applied to the part of the 
stomach to be removed and the mucosa 
of the anterior wall is incised with a 
cautery knife after the hemostatic sutures 
have been put on a stretch (Fig. 5). A 
spatula is introduced in the lumen of the 
stomach on the anterior wall, the stomach 
is turned to the left, and the posterior 
wall incised (Fig. 6). The spatula serves to 
protect the redundant anterior wall from 
the cautery knife. A continuous chromatic 
catgut No. 1 suture is now used through all 
the layers (Fig. 7). Then follow the serosa 
sutures of fine silk between the anterior 
vall of the stomach and the anterior wall 
f the duodenum (Fig. 8). Here it is 
oossible to place a few extra sutures 
especially along the lesser and greater 
curvatures on the anterior wall. This can 
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be accomplished without tension because 
more of the anterior wall has been saved. 
This step serves as an excellent protection 
against tension between two fixed points. 
Haberer advises against using omental 
tags to cover the anastomosis on account 
of stenosis. We have attached the omental 
tags on the greater and lesser curvature 
which we believe do no harm if they do 
not pull on the neighboring organs. The 
anastomosis is surprisingly wide and admits 
one or two fingers. It is our opinion that the 
lumen of the stomach, which is made smaller 
by hemostatic sutures, eventually attempts 
to assume its former circumference and 
therefore makes the anastomotic opening 
wider. Haberer, in his many Billroth 1 end- 
to-end anastomoses of this type, reports that 
a stenosis did not take place in any of his 
cases. If Haberer’s technique, end-to-end, 
is closely followed the operation can be 
performed with ease and in shorter time 
than a Billroth 11 procedure. On the other 
hand, great difficulties may be encountered 
particularly if one attempts to remove 
the ulcers which have penetrated into 
the neighboring organs. When the crater 
of the ulcer penetrates into the liver 
Haberer makes an attempt to shell out 
the ulcer from the liver and stop the 
hemorrhage from the liver with styptic 
gauze. If the duodenohepatic ligament is 
thickened it is very important to isolate 
the common duct before a resection of 
the ulcer is undertaken. If the ulcer on 
the anterior wall penetrates into the gall 
bladder it may be possible to separate 
the duodenum from the gall bladder with- 
out opening either organ. If the gall 
bladder is opened it may be either sutured 
or removed if diseased. In one of our 
cases the ulcer on the inferior border of 
the duodenum was adherent to the 
colon and the latter was opened and 
sutured. 


SUMMARY 


The limitations, dangers and indications 
of the various methods of Billroth 1 
anastomosis for duodenal ulcer have been 
pointed out. The technique of a typical 


498 Aunerican Journal of Surgery 
Haberer modification of a _ Billroth 1 
end-to-end procedure has been described. 

None of the variations of the Billroth 
1 method should be used where there is a 
malfunction or stasis of the duodenum. 

An orientation of the anatomical rela- 
tionships is of paramount importance 
before a resection of the duodenal ulcer 
is undertaken. The relationship of the part 
of the duodenum to be removed to the 
pancreatic duct, hepatic artery, the portal 
vein and the pancreas should be definitely 
established before a _ resection of the 
duodenum is undertaken. For this reason, 
in the obviously difficult cases, the common 
duct should be isolated and identified. 
If one anticipates an injury to the pancreas 
or the pancreatico-duodenal artery it is 
inadvisable to continue with a radical 
resection of the duodenum. One should 
proceed with an exclusion resection opera- 
tion according to Finsterer. 

The infrapapillary end-to-side type of 
Billroth 1 operation is contraindicated 
on account of the frequency of high 
intestinal obstruction from too extensive 
mobilization of the duodenum and kinking 
at the mesenteric root. 

The Haberer-Finney end-to-side modifi- 
cation of the Billroth 1 method is charac- 
terized by frequent postoperative vomit- 
ing. It should be practiced only under 
exceptionally favorable anatomical con- 
ditions. Where the head of the pancreas 
is too large, or where the individual is too 
fat, and where the mobilization of the 
duodenum appears to be difficult, this 
method is contraindicated. 

Eleven cases of the Haberer modification 
of Billroth 1 end-to-end and 3 cases of 
the terminolateral anastomosis of Billroth 
1 procedures are recorded with no mortality 
and no morbidity. In this group are 
included 2 cases of jejunal ulceration 
following gastroenterostomy and also 3 
acutely bleeding duodenal ulcers. 

The Billroth 1 end-to-end 
tion by Haberer is anatomically and 
physiologically a correct operation and 
gives excellent results. In a larger series of 
cases Finsterer’s modification of Billroth 


modifica- 
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11 method will give better function: 
results and a lower mortality. 

An understanding of the physiologic: 
principles and anatomical relations an 
the details of technique in the resectio: 
of the duodenum and in the completio: 
of the Billroth 1 anastomosis for du 
denal ulcer is of utmost importance. Th 
mortality can be reduced when onl 
those ulcers are attacked which can bx 
removed with safety. For those ulcer 
which are dangerous to remove some other 
surgical procedure should be substituted. 
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CONGENITAL DUODENAL OBSTRUCTION FROM 
ANOMALOUS MESENTERIC VESSELS* 
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PITTSBURGH, PA. 


¢-NONGENITAL obstruction of the 
3 upper alimentary tract is said to 
occur once in 20,000 births. In 6000 
autopsies in children it was found 28 
times.! Causes of congenital obstruction 
of the duodenum may be intrinsic or 
extrinsic. The intrinsic causes are repre- 
sented by atresia, complete gap in the 
continuity of the bowel and a partition 
in the bowel. Extrinsic causes are adhe- 
sions, bands, torsion or volvulus and con- 
stricting blood vessels. 
The case which I wish to describe is most 
unusual, no similar case being found in 
the literature. 


Infant D., the first child of young and 
healthy parents, was born June 16, 1934. 
Delivery was by elective low forceps. Weight 
at birth, 6 pounds, 14 ounces. Physical exami- 
nation was entirely negative. There was no 
jaundice or visible congenital deformity. 
Shortly after birth the child began to vomit. 
lle was given water, later breast milk whole 
and diluted, and heavy gruel. Vomiting would 
occur shortly after feeding and even with an 
empty stomach the baby vomited a dirty 
brown liquid with a foul odor. 

When first seen by me, six days after birth, 
the weight had dropped from 6 pounds, 14 
ounces to 6 pounds, 2 ounces. Repeated sub- 
cutaneous saline injections had been given 
ind 20 c.c. of blood under the skin of the 
»bdomen the evening of June 20, four days 

fter birth. On the afternoon of the following 
ay the temperature, which had been normal, 

id risen to 104°F. (rectal). 

Physical examination revealed a_ rather 
maciated male infant. He appeared somewhat 
.ehydrated. There was no jaundice. Exami- 

ation was entirely negative except for the 


abdomen. There were a number of puncture 
wounds and considerable discoloration where 
the blood had been injected beneath the skin 
of the left upper quadrant. The stomach was 
seen to be greatly distended and strong per- 
istaltic waves were visible. There was no 
palpable mass in the region of the pylorus at 
the first or subsequent examinations after the 
occurrence of vomiting. The lower abdomen 
was sunken. 

The baby had passed meconium 
had a couple of scant stools. 

Because of the onset immediately after 
birth, the absence of a mass and the foul 
nature and color of the vomitus (which was 
found to contain bile) hypertrophic pyloric 
stenosis was ruled out. A diagnosis of “duo- 
denal obstruction” from unknown cause was 
made. 

Owing to the high temperature which fol- 
lowed shortly the subcutaneous injection of 
unmatched blood, it was thought advisable 
to delay operation. Fifty cubic centimeters of 
normal saline solution were administered 
subcutaneously every four to eight hours. 

The following morning, one week after 
birth, barium was given by mouth. The stom- 
ach was large, but in spite of active peristalsis 
no barium could be seen passing through the 
pylorus. Later most of the barium was vomited 
although a little could be seen in the intestines. 

Eight days after birth, following a drop in 
tcmperature from 104°F. to normal, the 
stomach was washed out and the abdomen 
opened under ether anesthesia. 

Operative Findings. The stomach 
greatly distended. The pylorus was patulous 
and the first 3 to 4 cm. of the duodenum was 
also distended. A very tight band the size of 
a heavy twine was found crossing the second 
portion of the duodenum in an oblique direc- 
tion from above downward and inward. Above, 


and had 


was 
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this band appeared to arise from the retro- 


peritoneal tissues below the liver. Below, it 
was attached to the posterior abdominal wall 


Fic. 1. Fic. 2. 
Plain x-ray film showing stomach and first 
portion of duodenum filled with gas. 
Fic. 2. Stomach filled with barium. 


rec. 2 


to the right of the spine. The band measured 
about 1.5 cm. in length. A vein of considerable 
size could be distinctly seen in it and it was 
believed that there was some pulsation, al- 
though this was a little indefinite. The only 
solution to the problem appeared to be double 
ligation and division of the obstructing band, 
taking the chance that it contained no im- 
portant structures. This was done and the 
abdomen closed. The operation was attended 
with no shock. 

That evening the temperature rose to 106°F. 
(rectal) and did not drop below 104.8°F. before 
death. Knowing that the obstruction had been 
relieved the baby was given water by mouth. 
It continued to vomit but no visible dilatation 
of the stomach was noted. Subcutaneous saline 
was again resorted to. Breathing at times was 
bad and the color cyanotic. There was a marked 
pallor. 

Death occurred twenty-eight hours after 
operation. 

Autopsy. 
6 pounds. 

Abdomen. A large amount of dark red 
blood exuded from the incision. Intestines 
were found bathed in blood. Some blood-clot 
under the liver. Stomach and duodenum were 
not dilated. Mark of constricting band across 
duodenum about 3 cm. below the pylorus. 
Just above the duodenum, a little to the right 
of the median line, below the liver, the tied-off 
upper end of the band was found. In the center 
of the mesentery on the right side of the gut 
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the other cut end was located. These wer 
traced by the ligatures which had not come of 
as was feared from the large amount of hemc 


Fic. 3. Diagram showing band producing obstruction 
of duodenum and containing superior mesenteric 
vessels. 


rhage. There was a great distance between 
these ligatures, the one attached to the mesen- 
tery lying well below the umbilicus. The small 
intestine was of a dark red color throughout. 
It was also noted that the small bowel had no 
attachment from the duodenum to the cecum. 
From observations at this time (especially 
the low position and hemorrhagic state of the 
small bowel) one was led to believe that the 
main attachment of the small bowel had been 
severed with the obstructing band. 

The large and small intestines were then 
removed as were the liver and spleen. The 
stump of the band found above the duodenum 
was investigated and found to contain an 
artery. An attempt was made to dissect out 
the aorta and trace the branches in that area. 
With the removal of the pancreas and duo- 
denum, the origin of the vessel of interest (the 
superior mesenteric artery) had been severed. 
No abnormalities were found about the celiac 
axis but the superior mesenteric artery was 
absent at its usual place of origin. 


After making a careful review of the 
literature, the writer has found only one 
other case of duodenal obstruction in the 
newborn due to an anomalous arrangement 
of the vessels. 
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Lapage, Somerford and Howe! reported 
he case of an infant admitted to the 
\ospital on the sixth day but not operated 
on because of its weakened condition. 
\utopsy revealed a constricting band 
crossing the second portion of the duo- 
denum and containing anomalous vessels 
supplying the terminal ileum. 

Sussig? reports the case of a man of 
eighteen years with a chronic occlusion of 
the duodenum from an anomalous gastro- 
duodenal artery. After some deliberation 
the vessel was ligated and the patient 
cured. Sussig could find in the literature 
only one other similar case reported by 
Schnitzler in 1927. 

Much has been written on duodenal 
occlusion by arterio-mesenteric compres- 
sion. These cases are by no means uncom- 
mon, but occur chiefly in the adult. There 
are usually recurrent attacks of obstruc- 
tion which may be alarming. I would not 
have you confuse this condition with that 
which I am reporting. 


DIAGNOSIS 


The diagnosis of duodenal obstruction 
in the newborn is not especially difficult 
and should be differentiated from the 
obstruction of congenital hy pertrophic 
pyloric stenosis. The former appears imme- 
diately after birth while the latter is first 
manifested usually not before three weeks. 
In duodenal obstruction there is no pal- 
pable mass while in pyloric obstruction a 
mass exists and is palpable in over 50 per 
cent of cases. 
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In duodenal obstruction the vomitus 
usually contains bile and may be foul- 
smelling; in pyloric obstruction only gastric 
contents are vomited. The plain x-ray 
film in our case enables us to differentiate 
between these two conditions for we see a 
stomach tremendously distended with gas 
and gas in the first portion of the 
duodenum. 


TREATMENT 


Congenital obstruction of the duodenum 
should be operated upon without delay or 
as soon as sufficient fluids have been given 
to relieve the dehydration. There is usually 
more urgency than in a suspected case of 
hypertrophic pyloric stenosis. The oper- 
ative procedure depends entirely on the 
cause of obstruction. Had.we known that 
the constricting band in our case contained 
the superior mesenteric vessels, posterior 
gastroenterostomy would have been per- 
formed. This operation, however, was 
attended with high mortality in cases of 
congenital hypertrophic pyloric stenosis 
before the advent of the Rammstedt 
operation. Moreover, it is highly probable 
that the constricting band would, in the 
course of time have produced a pres- 
sure necrosis of the duodenum with fatal 
outcome. 
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ROM 15 to 20 per cent of men with 
obstructive prostatic disease have 
carcinoma of the prostate. It is 
not the purpose of this communication 
to enter into a discussion involving the 
problem of prostatic carcinoma nor to 
fully outline the routes of invasion shown 
by this class of tumors, except in so 
far as it pertains to the theme of this 
paper, which is the posterior extension 
of the growth into and around the rectum. 
Carcinoma of the prostate in its life 
cycle may cause obstruction to the vesical 
outlet, may extend to the periprostatic 
tissues and structures, or it may metasta- 
size. A carcinoma may grow to large 


proportions within the prostate without 
causing obstruction,: although in the vast 


majority of the cases occlusion of the 
urethral lumen occurs from constricting 
bars or fibrotic infiltration of the prostatic 
urethra. Although obstruction may occur 
at any time in the course of prostatic 
cancer, It is usually a late manifestation. 
The fascia of Denonvillier offers an 
extremely effective barrier to posterior 
extension. It is only when this fascia is 
penetrated that posterior extension occurs. 
The seminal vesicles are the first structures 
into which the carcinoma extends, and as 
a result of such involvement the adjacent 
segments of ureters become constricted, 
leading to single or bilateral hydronephro- 
sis. The membranous urethra comes next 
in frequency. Extension of the carcinoma 
into this part of the urethral canal opens 
the way to further spread toward the 
triangular ligament involving Cowper’s 
gland, the bulbous urethra, and may 
even extend to and invade the corpora 
cavernosa. In extreme cases it may even 


spread as far as the base of the penis. 

Extension into the bladder wall occur 
also, but not as frequently as in_ the 
structures mentioned. It is my opinion, 
however, that the bladder is far more 
frequently involved than one is led to 
believe from the medical literature. The 
reason for this is that many cases are 
diagnosed and treated as bladder tumors 
without the point of origin of these tumors 
being suspected. Kaufmann maintains an 
incidence of bladder-wall involvement in 
cases of carcinoma of the prostate of 
57 per cent. 

It is only extremely late in the disease, 
when the barrier of Denonvillier’s fascia 
has been completely demolished, that the 
tumor is given a free and open road to 
extend posteriorly and to involve the rectal 
wall. Judging from the paucity of case 
reports found in the literature, involvement 
of the rectal wall must be a rather uncom- 
mon condition. 

The rectum may be involved in one of 
three ways. In the first place the rectal 
lumen may be occluded by pressure of 
the pelvic structures involv ed in a diffuse 
invasion which binds the prostate, vesicles, 
bladder and rectum into a firm mass to 
the pelvic bones. This has been fully 
described by Guyon as a diffuse prostato- 
pelvic carcinoma. Or the tumor may 
extend into the wall of the rectum and 
start to grow there as an intramural tumor, 
causing occlusion of the rectal lumen 
without actually eroding through the 
mucosa. Finally, the tumor may extend 
directly through the entire thickness of 
the rectal wall and present itself as a 
fungating growth in the vesical lumen. 
This latter type is extremely rare, and 
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.n only be differentiated from a primary 
ircinoma of the rectum by histological 
<amination. Barringer notes that a re- 


Fic. 1. Intravenous pyelocystogram showing absence of 
hydronephrosis. Note filling defect at base of bladder 
In cystogram. 

section of the rectum was performed in 

one of his cases for a supposed carcinoma 

of the rectum, and only after a pathological 
examination of the specimen was it noted 
that the tumor was of prostatic origin. 

Young, out of 111 cases of carcinoma of 

the prostate, has noted only one case 

in which the cancer had ulcerated into 
the lumen of the rectum. This same 
author stated that out of 63 cases of carci- 
noma of the prostate which came to 
autopsy, only 5 showed evidence of ulcera- 
tion of the cancer into the rectal lumen, an 
incidence of 7.9 per cent. A later report by 

Young indicates but very few cases of 

rectal involvement after a careful study of 

ibout 800 cases of carcinoma of the 
prostate. 

Graves and Militzer, writing on 81 cases 
‘f carcinoma of the prostate, report 5 
cases in which posterior extension of the 
process had resulted in occlusion of the 
rectum, and in 2 of these the obstruc- 
tion was sufficiently severe to necessitate 
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colostomy. In these 2 cases the growths 
could scarcely be differentiated from 
growths of rectal origin. 


Fic. 2. High power photomicrograph ( X 280), showing 
cancer cells distributed through fibrous stroma. 


On the other hand, Hallopeau claims 
to have found rectal disorders 15 times out 
of a series of 42 cases examined, and cites 
a case of ulceration of the rectal mucosa 
caused by prostatic cancer observed by 
Walker and Tuffier. Engelbach described 
a rectal type of prostatic cancer which 
developed in the absence of any vesical 
symptoms. 

Hartmann reported an interesting case 
of prostatic cancer closely simulating a 
cancer of the rectum in a man, sixty years 
of age, who for several months had experi- 
enced increasingly great difficulty in def- 
ecating, so that eventually he could no 
longer discharge any but liquid or semi- 
liquid feces, and that with great pain. 
External examination of the anus was 
essentially negative, but as soon as the 
finger went beyond the sphincter it en- 
countered a hard, asymmetrical tumor 
constricting the rectum, so much so that 
the finger could not be passed beyond it. 
An attempt to extirpate the rectum in 
this case was unsuccessful, but a biopsy 
was taken and revealed a “prerectal 
cancer of prostatic origin.”” About six 
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months later a colostomy was performed, 
following which the patient recovered 
sufficiently to enable him to hunt and to 
ride horseback. This improvement, how- 
ever, was short-lived, since a few months 
later he began having attacks of sciatica, 
developed cachexia and died just six 


months after the colostomy without, at 
any time, having skéWed any evidence of 
disorders of the uririary tract. 

It is now my purpose to’ place upon re- 
cord a case of carcinoma of the prostate in- 
volving the rectum which presents several 
extremely interesting features. 


CASE REPORT 


A. E., retired, aged sixty-seven, married 
and the father of three children, was first 
seen by me on March 27, 1933, complaining 
of difficulty of urination of two years’ duration. 
For the past two years he had increasing 
difficulty in emptying his bladder, complained 
of terminal dribbling, hematuria, and marked 
frequency, voiding every hour during the day 
and night. He had lost 20 pounds in four months, 
felt weak and tired, and was constipated. 

Cystoscopy revealed a markedly thickened 
and trabeculated bladder with an intrusion of 
the base of the bladder into the vesical lumen. 
The mucosa over this intrusion appeared 
congested and edematous. Owing to the severe 
degree of inflammation of the posterior urethra, 
details of this part of the tract could not be 
ascertained. By rectum one felt a stony-hard, 
tender, irregularly shaped prostate with a 
tendency toward involvement of the seminal 
vesicles. Residual urine 4! ounces. 

Urinalysis: albumin faint trace; microscopi- 
cally, numerous leucocytes and erythrocytes. 

The return in a combined two-hour phenol- 
sulphonphthalein test was 45 per cent. 

Intravenous pyelography: Save for a large 
filling defect at the base of the bladder noted 
on the cystogram, the kidneys showed no 
variations from the normal. 

X-ray examination of the spine and pelvis 
showed no evidence of metastases. 

Physical Examination: The outstanding 
features were: (1) slight enlargement of the 
liver; (2) slight right costovertebral tender- 
ness; (3) bilateral varicocele; (4) stony-hard, 
irregularly enlarged prostate with a tendency to 
involvement of the seminal vesicles; (5) residual 
urine 4!» ounces; (6) blood presure 164/100. 
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A diagnosis of carcinoma of the prostat 
was made and operation advised and accepted 

Operation: April 1, 1933. Under spina 
anesthesia (tropococaine) a suprapubic cys 
totomy was performed through a 2!9 inch 
midsuprapubic incision. The bladder wall wa: 
found markedly thickened. The prostate was 
enlarged and of stony-hard consistency. 

After opening the bladder, 6 emanation 
seeds aggregating 1663 millicurie hours wer 
implanted into the gland. The bladder wa: 
closed around a large drainage tube. 

Following an uneventful convalescence, he 
was discharged from the hospital with a 
suprapubic tube in situ on April 19, 1933, and 
was subjected to an intensive course of x-ray 
therapy. On August 14, 1933, rectal examina- 
tion, which was easily carried out, revealed 
the prostate somewhat smaller and of a stony- 
hard consistency. On October 13, 1933, cysto- 
urethroscopy revealed an intrusion of the left 
lobe of the prostate into the vesical lumen. 

Owing to the patient’s inability to empty 
his bladder freely, a transurethral’ resection 
was done under spinal anesthesia on October 
24, 1933. Shortly after this procedure the su- 
prapubic tube was removed and the patient 
voided without much difficulty. 

The pathological report of the specimen 
removed was fibrosarcinoma of the prostate. 

On February 2, 1934 the patient reported 
that for two days he had had rectal bleeding. 
Rectal examination revealed a large, indurated 
mass involving the rectal wall and extending 
from about )4 inch above the external sphincter 
upward toward the vesicles. The mass appeared 
to occlude the lumen of the rectum, so that 
only the tip of the finger could be pushed 
beyond it. A careful search for metastases at 
this time failed to reveal any. 

From this point on, the patient complained 
of increasing difficulty in moving his bowels, 
stating that his stools were becoming ever 
thinner in calibre so that at times they looked 
like strands of cord. Rectal examination per- 
formed on August 20, 1934 revealed a complete 
occlusion of the rectum, so that only the tip 
of the small finger could be introduced for 
about !4 inch beyond the external sphincter. 
No masses could be felt through the abdominal 
wall. 

Operation: August 23, 1934. Under spinal 
anesthesia a colostomy was performed using 
the first portion of the transverse colon. 
Following an uneventful convalescence, he 
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s discharged from the hospital on September 
, 1934 with a well-functioning colostomy. 
Since his discharge from the hospital he has 
_ained considerable weight and felt in excellent 
alth. The urinary symptoms completely 
bsided. X-ray therapy was continued. 
Physical examination on March 11, 1935 
revealed a well-developed man, appearing in 
excellent health. Blood pressure 162/90. Chest 
and abdomen negative. There was no evidence 
of lymph-node involvement. Rectal examina- 
tion, revealed the same complete occlusion of 
the rectum, extending to the external sphincter. 
By inspecting the sphincteric region of the anus 
externally, one was unable to see anything 
abnormal. Hemoglobin 75 per cent. 
Intravenous pyelography failed to show any 
abnormality of the kidneys or ureters. The 
cystogram, however, showed a definite filling 
defect at the base of the bladder. 
Roentgen examinations of the lumbosacral 
spine failed to show any evidence of metastases. 
X-ray of the lungs was also negative. 


COMMENT 


We are here dealing with a patient 
harboring a carcinoma of the prostate, 


whose symptoms at first were practically 
all urological, extending over a period of 
two years prior to a suprapubic cystotomy 
and implantation of emanation seeds. 
Owing to continued and increasing diffi- 
culty of urination a transurethral resection 
had to be performed six months later. From 
this point on, all urinary symptoms dis- 
appeared, only to be replaced by symp- 
toms referable to an increasing obstruction 
of the rectal lumen which began about 
three and one-half months after the elec- 
trical resection. At this time a_ large 
infiltrating tumor mass developed in the 
rectal wall reaching the external sphincter, 
completely obliterating its lumen to such 
an extent as to necessitate a colostomy. 

The interesting features of this case 
are: (1) complete occlusion of the rectal 
canal due to posterior extension from a 
carcinoma of the prostate; (2) absence of 
ll metastases; (3) lack of impairment of 
enal function during this entire period; 
{) gain of weight and apparent preserva- 
ion of good health in spite of the posterior 
xtension of the growth. 
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SUMMARY AND CONCLUSIONS 


1. Rectal involvement as a result of a 
preexisting carcinoma of the prostate 
indicates a posterior extension of the 
process following penetration of Denon- 
villier’s fascia. 

2. Occlusion of the rectum resulting from 
posterior extension of a carcinomatous 
prostate and necessitating colostomy is an 
unusual complication. 

3. The rectum may be involved in one 
of three ways: (a) Massive fixation by 
the carcinoma of all the pelvic organs to 
the bony pelvis. (b) Spread of the carcinoma 
into the rectal wall without ulcerating 
through the rectal mucosa. (c) Spread of 
the carcinoma through the rectal wall 
into the lumen of the bowel. 

4. Extension of the carcinoma into the 
wall of the rectum may occur without any 
evidence of metastases, and in a patient 
apparently showing excellent health. 

5. Cases are reported in which the 
symptoms all pointed to a primary carci- 
noma of the rectum, so that the diag- 
nosis of prostatic cancer was completely 
overlooked. 

6. Before deciding upon a radical resec- 
tion of a rectum in a male patient for a 
supposed primary carcinoma of the bowel, 
it is best to make certain that the growth 
is not due to an extension from a carcinoma 
of the prostate. 

7. Colostomy should be instituted before 
complete closure of the bowel occurs. 
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LADDER hernia in the male, other- 
wise known as inguinal cystocele, 

is estimated as being present in 
anywhere from 1 to 3 per cent of all in- 
guinal herniae, usually of the direct type. 
Despite the fact that this condition is 
therefore no rarity, the diagnosis is more 
usually made at operation, rather than 
prior to it. Heineck,' in analyzing a col- 
lection of 159 cases, notes accidental 
operative injury of the bladder in 68, with 
escape of urine into the surgical field 
recognized in 31. There were 12 deaths 


and 13 postoperative urinary fistulae, most 
of which healed subsequently. 

C. P. G. Wakely,? in a series of 40 cases, 
records 3 incisions into the bladder, while 
Lowsley and Gutierrez* mention a series of 


15 bladder herniae accidentally en- 
countered at operation, in 2 of which the 
viscus was incised. 

Conditions predisposing to this type of 
hernia, other than those relating to in- 
creased intra-abdominal pressure, or weak- 
ening of abdominal musculature, are 
intrinsic disturbances of the bladder 
musculature itself, involving, in most 
instances, the increased pressure of urina- 
tion attendant upon urethral or prostatic 
obstruction. 

There are certain clinical manifestations, 
which, when they occur, are suggestive of 
the presence of bladder in the sac of an 
inguinal hernia, notably: 

Difficulty in voiding, most typically the 
necessity for pressure against the hernial 
sac in order to empty the bladder, some- 
times described as urination in two parts, 
or phases. Conversely, swelling of the 
hernial sac spontaneously diminished upon 
urination. This characteristic is made 
use of by Moreno,‘ who by filling the 
bladder through a catheter, demonstrates 
increased bulging of the hernia. 

A feeling of “‘doughiness”’ at the hernial 
sac following its reduction, and attributed 


bladder extrusion or the increase 
prevesical fat.’ 

Positive diagnosis is most readily a 
forded by cystography, using a radiopaqu~ 
contrast medium.®?* Although this pro- 
cedure is relatively simple, but few ir- 
stances are reported in which the diagnosis 
was demonstrated in this manner. It | 
interesting to note that Blanc and Negro,* 
also Boeminghaus and Zeiss,’ in text 
devoted to urographic diagnosis, ieee 
the condition and include a diagram, but 
show no actual instance by roentgeno- 
graphic demonstration. 

A large bladder hernia similar to the 
one to be mentioned, and diagnosed by 
cystogram, is reported by Makkas." 


CASE REPORT 


I. W., aged fifty-eight, was admitted to the 
Gouverneur Hospital, Medical Service, on 
March 8, 1935, complaining of painful micturi- 
tion, with slight bleeding following a cystos- 
copy attempted four days prev iously. 

Chief factors in the previous history included 
gonorrhea about thirty-five years before, a 
rib fracture ten years ago, and the crushing of 
a stone in the bladder about nine years ago. 
He had suffered from hernia for a number of 
years, and for several had noted frequent and 
occasionally painful urination. He voided on 
an average of every one to two hours, and had 
a nocturnal frequency of between three and 
four times, stating further that when urination 
was difficult he aided himself by the applica- 
tion of pressure against his hernia. 

Examination showed a short, fairly obese 
man, with an inguinal hernia extending into 
the scrotum on the left side, and a much smaller 
one on the right. The prostate by rectal palpa- 
tion showed but very slight enlargement. The 
chief findings on medical examination were 
indicative of hypertensive myocarditis. 

Cystoscopy, March 29, 1935, did not furnish 
conclusive evidence, due to the fact that a 
major portion of the fluid introduced into the 
bladder ballooned up the hernial sac, limiting 
thereby the distensibility of the bladder proper. 


* From the service of Dr. B. Schwartz, Gouverneur Hospital. 
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\e prostate showed slight lateral lobe enlarge- 
was 
n. The trigone appeared distorted and 


‘nt only. No diverticular opening 
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pulled toward the right aspect of the bladder, 
so that the right ureteral orifice seemed about 
midway between floor and fundus, and the left 
almost directly on the bladder floor. Intra- 
venous indigo carmine showed kidney function 
to be within normal limits and pyelograms 
were normal also. It is interesting to note, 
incidentally, that lighting up of the cystoscope, 
‘ollowing its introduction, and the disten- 
tion of the bladder and hernial sac with fluid, 
a transillumination of the hernial 
swelling comparable to the effect during 
ransillumination of ordinary scrotal hydrocele. 

Cystographic examination, April 1, 1935: 
300 c.c. of 2 per cent sodium iodide were 
njected into the bladder through a rubber 
‘atheter and roentgenograms taken in the 
interoposterior and lateral oblique postures. 
(he roentgen examination, by Dr. A. S. 
nger, revealed a large urinary bladder with 
he greater portion herniated downward into 
the left scrotum through the inguinal canal. 
(he portion of the bladder remaining in the 
pelvis was displaced toward the left. The entire 
ladder outline was smooth throughout, with a 
tendency toward an hourglass contour. The 
portion of the bladder herniated was pear 
shaped with a very wide neck. The prostate 
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gland was visualized in its normal position, 
slightly enlarged. 

Following rest in bed the patient’s urine 


Fic. 2. 
cleared and micturition caused much less dis- 
tress. (Urinalysis, March 31: Sugar, albumin, 
negative; specific gravity, 1.028; no red cells 
noted.) He went home, declining operation. 


SUMMARY 


1. Hernia of the urinary bladder is 
readily diagnosed by cystography. 


2. Disturbance of micturition due to 
mechanical interference with bladder 
emptying, with recession of the hernial 
mass following urination, is suggestive of 
bladder herniation. 
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NJURIES to the eye are quite frequent 

among workers in certain branches of 
industry. It so happens that many cases 
of this nature come under my care and the 
question of affording relief from the pain, 
so often of an excruciating nature, which 
follows trauma to the eyes, has given me 
no little concern. Of course, cocaine, 
holocaine, or butyn instilled into the eyes 
will usually produce rather prompt and 
complete anesthesia; unfortunately, how- 
ever, the relief secured in this manner is, as 
a rule, transitory in nature and to keep the 
patient comfortable frequent repetition 
of the instillations may be necessary. Such 
a procedure is practicable if the severity 
of the injury necessitates hospitalization, 
but with ambulant patients I have been 
unwilling to entrust to many of rather 
limited intelligence even holocaine or butyn 
solutions. Morphine is generally most 
effective, but here, too, the action is of 
limited duration and it would certainly 
be most unwise to allow the ambulant 
patient to practice self-medication with 
this drug. 

Nupercaine, a quinoline derivative, was 
introduced some six years ago with the 
claim that it was capable of producing 
effective anesthesia after either topical 
application or injection. What especially 
excited my interest in this drug was the 
long duration of the effect, this lasting in 
some cases eight to ten hours.?? Dillon 
and Greer® have used nupercaine for 
anesthesia in ophthalmology and _ report 
most favorably, while Bochner! is even 
more enthusiastic regarding its use in this 
field. Dillon and Greer and Bochner men- 
tion the employment of nupercaine oint- 
ment, the former authors advocating a 
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strength of 1:500, while the latter used 
approximately 1:250. In view of the fact 
that Terson’ instilled 1 per cent oil) 
solution of nupercaine base into the eye 
with no apparent untoward results and 
with a most satisfactory anesthesia, I was 
of the opinion that the experimental! 
application of the ordinary commercial 
ointment, which contains 1 per cent of the 
anesthetic base in lanolin and petrolatum, 
would be justifiable. This “‘ready-made” 
ointment was employed in preference to an 
extemporaneous one, both on account of 
economy and also because of the known 
superiority of the anesthetic bases over 
their salts when applied topically.® As 
previously mentioned, the 1 per cent nuper- 
caine ointment of trade (known as “‘nuper- 
cainal’’) contains nupercaine base which is 
soluble in fats and oils but not in water; 
on the other hand, it is nupercaine 
hydrochloride which is used for the prepa- 
ration of aqueous solutions and which Is 
dispensed by pharmacists on prescription. 

The results from the outset were most 
gratifying. Within three to five minutes 
following application of the ointment to an 
injured eye, there was usually entire relief 
from pain, relief which persisted more or 
less completely for twenty-four hours in 
the majority of instances. The procedure 
which I have adopted is first, when neces- 
sary, to cleanse the eye with some mild 
antiseptic douche; remove any foreign 
body or make such repair as Is necessary; 
and then to apply a small amount of the 
ointment to the injured eye. Jn no case ts 
the patient supplied with the ointment for 
use at home, but is instructed to report the 
following day. All told, this procedure has 
been employed in 105 patients suffering 
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Minnich—Nupercaine in Eye 


‘om trauma to the eye, the trauma vary- 
g In nature and severity. In a large 


proportion of the cases a single application 
{ the ointment was required; in others, 
‘wo or more were necessary. It is worthy of 
note that in one patient, seen some time 
after severe burns of the cornea with wet 
cement and at the time of first examination 
presenting, as the result of neglect, a well- 
defined corneal ulceration, the ointment 
not only relieved the discomfort, but its 
daily application for sixteen successive 
times was followed by progressive improve- 
ment in the ocular condition. In none of the 
105 cases was there the least indication of 
an injurious effect from the ointment on 
the cornea; and all patients continued to 
work at their usual occupations. 

To illustrate the nature of the cases in 
which the ointment may prove eflicacious, 
the following list of thirty of the more 
severe instances treated in this manner 
by me is appended: 


NUMBER OF 


Patient 
M. N.—53 
J. R.—38 


P. M.—32 


D. S.—36 


APPLICATIONS OF NUPERCAINE 


Cent Usep in Eacu Case 
Nature of Injury 

Foreign body embedded left cornea, 
marked conjunctival irritation. 
Retroverted cilia, upper inner can- 
thus, left marked conjunctival irri- 
tation. 
Laceration of inner aspect of con- 
junctiva and selera, considerable 
subconjunctival hemorrhage. 
Hot scale embedded in left cornea, 
no treatment for 36 hrs., moderate 
ulceration. 
Wet cement burns, both eyes. 
Hot scale, right eye. 
Hot scale, right eye. 
Arc flash burn, both eyes, marked 
conjunctival irritation. 
Wet cement burns, left eye, neg- 
lected, definite corneal ulcer at first 
examination. 
Foreign body, right cornea, marked 
irritation. 
Foreign body embedded in right 
cornea, marked conjunctival irri- 
tation. 
Foreign body embedded in 
cornea. 
Scale burn, left cornea, curetted. 


left 
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Nature of Injury Applications 
Subacute catarrhal conjunctivitis. 3 
Foreign body at left upper palpebral 
fold, moderate conjunctival irrita- 
tion. 

Chemical burns of both eyes, 
marked conjunctival irritation with 
edema. 

Spray of red lead in right eye, 
marked conjunctival irritation. 

Hot scale embedded in left cornea, 
curetted, marked conjunctival irri- 
tation. 

Cement burn of right eye, marked 
conjunctival irritation. 

Laceration of right conjunctiva 
(rebounding end of wire). 

Foreign body embedded in right 
cornea, moderate conjunctival irri- 
tation. 

Cement burns, both eyes, marked 
conjunctival irritation. 

Cement burns of right eye, marked 
conjunctival irritation. 

Foreign body embedded in right 
cornea, moderate conjunctival irri- 
tation. 

Laceration of both lids and con- 
junctiva, left eye. 

Silicate soda, left eye, marked con- 
junctival edema and irritation. 
Foreign body embedded in left 
cornea, marked conjunctival irri- 
tation. 

Hot scale on left cornea, marked 
corneal and conjunctival irritation, 


Patient 


seared base curetted. 

Cement burn of left eye, marked 
conjunctival irritation. 

Chip of steel embedded in right 
cornea, moderate conjunctival irri- 

tation. 2 


In conclusion, it may be said that the 
ordinary trade preparation of 1 per cent 
ointment of nupercaine (base) (“nuper- 
cainal’’) is a highly effective and, appar- 
ently, safe analgesic for intraocular use 
after painful injuries to the eyes. 
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VALUE OF SURGERY AND X-RAY TREATMENT IN 


CARCINOMA OF THE BREAST 


Roswett T. Pettit, M.D. 


OTTAWA, ILL. 


TATISTICAL studies in many in- 
stances may not be as important and 
conclusive as animal experimentation 

in determining the value, or lack of value, 
of any therapeutic procedure, but, in 
other instances where anima! experimenta- 
tion is impractical or inapplicable, sta- 
tistical studies on clinical cases of human 
disease, in carcinoma of the breast, partic- 
ularly, are of great value. 

A just criticism of statistical reports on 
carcinoma of the breast is that there ts 
such an abundance of conflicting opinion 
that unless one goes into the subject 
thoroughly he may become more confused 
than instructed. This conflict of opinions 
is due not so much to inaccuracy as to 
the character of the disease and the wide 
variation in its classification by various 
surgeons—each apparently has his own 
opinion of what is operable and inoperable. 
Therefore, only by gathering an over- 
whelming list of reports of various surgeons 
can a concensus of surgical opinion be 
arrived at. This has been done by Port- 
mann,! who has analyzed the reports of 
thirty-two surgeons and surgical clinics 
reporting on well over 10,000 cases. The 
analysis of these reports is shown in 
Table 1. 

One properly concludes from scanning 
these percentage reports that there is a 
wide variation in surgical success in the 
treatment of carcinoma of the breast 
(16 to 52 per cent), that the average of 
five-year cures is about 29 per cent and 
the average of three-year survivals is 
about 39 per cent. Another conclusion 
that can be drawn is that some surgeons 
select their cases for operation much more 
carefully than others. However, it is safe 


TABLE 1 
SURGICAL CURABILITY OF CANCER OF THE BREAST 
(Compiled from the literature by Portmann, 1928) 


Survival Period 
(Per Cent) 


5 Year 


Walther, 1900-1910 
IQ10-1921 
Deaver and McFarland........... 
Warren, 1904 
Halsted, 1907 
Steinthal 
Willy Meyer, 1905 
Schwarzkopf, 1885-1910 
1904-1911 


Greenough 
Bauchman 
Deelman 
Brostrum 
Gassmayer 
Bier Clinic 


Handley 
Hoffman 


UNO 


Lindenberg 


N= 
Ob 


to agree with the general statement of 
Adair,” attending surgeon of the Memorial 
Hospital in New York, who says, “It is 
recognized by those familiar with the 
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3 Year | 
32.0 
34.9 
34.0 26.0 
33-0 
38.3 28.9 
33-6 | 33.3 
35.8 | 
28.4 21.0 
42.9 
39.8 
22.9 
38.9 
23.9 
15.9 
22.0 
20.9 
Peck and White.................| 40 
49. 
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ults of radical mastectomy for cases 

operable breast carcinoma that the 

e year ‘cures’ are about 35 per cent, 

iy one in every third case.” 

in addition to the survival period for 

ree and for five years, percentage of 

currences, time of recurrence, metastasis 
cal or distant), are used as indices of 

.ecess and failure, but (1) survival period 
and (2) time of appearance of recurrence 

e the most important. 

Formerly the three-year survival period 
was used as the basis of comparison but 
for obvious reasons shown in Table 1 the 
five-year comparative results have been 
found to be necessary. The percentage 
of recurrences and their time of recurrence 
also bears this out. 

Pfahler,* reporting on the time of 
recurrence following operation in 1022 
cases in which 433 recurrences occurred, 
found 64 per cent of recurrences came in 
the first year and 93 per cent in five years. 
His findings are shown in Table 11. 


TABLE II 
AVERAGE TIME DURATION FROM OPERATION TO 
RECURRENCE 
(Pfahler; Condensed Table) 
433 recurrences— 1022 cases 


Per Cent 


4 years... 
5 years 
Therefore, one may say that 93 per cent 
of all recurrences appear within the five- 
vear period. 
Many surgeons, for comparative sta- 
tistical purposes, have divided their cases 
showing | (a) those with axillary involve- 
nent and (b) those not having extension 
mto the axillary nodes. But Harrington‘ 
points out that 67 per cent of cases at the 
layo Clinic had nodes in the axilla and 
rtmann® states that the pathologists 
- the Cleveland Clinic have found go per 
nt of the cases examined pathologically 
ive extension to the axilla. This arbitrary 
‘ferentiation is therefore probably not 
ranted. It is my opinion that the 
mpler the classification and the fewer 
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the qualifications the more nearly truthful 
are the statistical studies and while the 
time of appearance of recurrence is valu- 
able, the survival of life beyond five years 
is the most acceptable indicator of success 
or failure. 

If the length of life of five or more years 
is to be used as the basis of evaluation, 
it is well to know the average natural 
duration of life in this disease. Again 
Portmann® has helped us materially in 
having collected the reports of nine authors 
showing the natural duration of life in this 
disease to be thirty-four months. 

TABLE 
NATURAL DURATION OF LIFE IN CANCER OF THE BREAST 

(Compiled from the literature by Portmann, 1928) 

Average 


(Montbs) 
36 


Sprengel 
— Baker, Giss, Williams.......... 
Lee.. 


Haggard and Douglass... 
Average 


Therefore, any surgery that does not 
prolong life beyond three years is not 
curative but merely palliative. While the 
average duration of life from untreated 
carcinoma of the breast as tabulated by 
the foregoing authors is thirty-four months, 
the duration of life beyond three years 
of untreated cases is another story as 
graphically shown in the report of Lazarus- 
Barlow,’ who reporting on 651 cases, 
shows that while 25 per cent of his patients 
reached three years, only 12 per cent lived 
five years. 
TABLE Iv 
CARCINOMA OF THE BREAST, UNTREATED 


(Lazarus-Barlow) 
Survival Period (Years) Per Cent 
58 
35 
25 
16 
12 


I 4 


Therefore, by comparison of the five- 
year results in cases receiving no treatment 


Lazarus-Barlow and Lemming 

34 

40 


American Journal of Surgery 


512 


in which only 12 per cent survived with 
the average result of thirty-two surgeons 
reporting on over gooo cases who find 
28.8 per cent survived five years, one must 
conclude that surgery is not only advisable, 
but absolutely necessary. 

Latterly there seems to be a tendency on 
the part of many to ignore the importance of 
surgery in the treatment of this disease. 
Until far more conclusive evidence has been 
accumulated I shall insist that patients 
coming into my hands shall have the 
advantage of surgical treatment; the figures 
already quoted show that more than twice 
as many patients with operation survived 
five years as in the group without surgery. 

In addition to surgery, postoperative 
(and more recently preoperative) x-ray 
therapy has been used. There probably is, 
and has been, as much variation in the 
character and thoroughness and accuracy 
of the x-ray therapy that has been used 
as there has been in surgical procedure. 
This, of course, makes a statistical study 
of the reports of x-ray therapy in cancer 
of the breast just as difficult and confusing 
as the study of the surgical reports. 

Harrington,’ reporting from the Mayo 
Clinic in 1929 on 1859 cases, tabulates his 
results as foliows: 
TABLE V 
CANCER OF THE BREAST (HARRINGTON) 
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significant that practically all the patie: 
operated on for carcinoma of the breast . t 
the Mayo Clinic receive postoperati.e 
x-ray therapy at the present time. App: :- 
ently some of the other surgeons at tle 
Mayo Clinic are not convinced by Harrin.- 
ton’s statistical report. If they did not 
believe that x-ray therapy was of some 
value why do they still continue sending 
their patients to the x-ray therapy depar - 
ment? Harrington also reports in this same 
article that of 1341 breast amputations 
(modified Halsted) between the years 1gi0 
and 1923, 709 patients survived five years, 
52 per cent success. Of these patients, 292 
had axillary involvement and 417 did not. 
With such an unusually high percentage 
of success with surgery alone: 52 per cent 
as compared with the average success of 
about 30 per cent reported the world over, 
there may be but little for the x-ray to do 
as an adjunct to the surgery at the Mayo 
Clinic. These results of Harrington, how- 
ever, are in marked contrast to those 
reported from other equally well-known 
surgical institutions, as for instance the 


Cleveland Clinic (Table v1). 


TABLE VI 
CANCER OF THE BREAST 
(Cleveland Clinic Series Prior to 1924) 


| Living | 
No. of | Less Than | 
| Cases | 


Living 5 
More Yrs 
(Per Cent 


Living 
3 to 6 Yrs. 


3 Yrs. | 
(Per Cent) (Per Cent) 


Treatment 


Surgery alone...... 


Without x-ray. | 490 cases with glands, 21.6 
| § years 
277 cases without glands, liv ed | 61.0 


5 years | 


.| 760 cases with glands, lived | 25.8 
| 5 years 
| 332 cases without glands, liv ed | 65.9 
5 years | 


With x-ray... 


(Only 4 per cent better results in cases in which x-ray 
was used.) 


Apparently from his report, the results 
in the x-ray treated cases are only 4 per 
cent better than in the cases in which 
x-ray was not used. However, 


It Is quite 


Postoperative x-ray) 92 | 39.1 


(An improvement in five-year results from 23.1 to 35.8 p¢ 
cent, a gain of over 50 per cent in success.) 

Surgical technique is important. X-ra) 
technique is certainly just as important 
Surgical technique has for the past fifteen 
years been quite well standardized. Nc 
so with the x-ray. Even now in reportin« 
on five-year end-results the treatment use: 
five years past is considered, by those mos 
competent to judge, as obsolete; and con- 
tinually changes, improvements and 
vances are being made. Care, skill an« 
diligence are just as important in x-ra 


Per 
Cent 
= 
— 
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ierapy as in surgery. This, apparently, is 
‘t understood or appreciated by many 
irgeons who seem to have an idea you can 
‘pose any sort of patient to any sort of 
n x-ray machine for any length of time, 
ven a few minutes, and get a good result. 

\nowing little or nothing of voltage, 
iltration, penetration, cumulative effects 
and biologic results of the various kinds 
and sorts of x-rays upon normal and 
pathological cells and tissues, some sur- 
geons, using inferior equipment and inade- 
quate dosage, are inclined to belittle the 
value of radiation therapy in the treat- 
ment of cancer. 

The x-ray machine is only a tool in the 
hands of an operator and has the same 
importance as a scalpel and hemostat, 
the skill and knowledge of the man that 
uses them is more important than the 
tools he uses. 


TABLE VII 
IRRADIATION IN CARCINOMA OF THE BREAST (PFAHLER) 
All Patients Treated by Both Operation and Irradiation 
400 cases—All grades 


Alive 3 Years Alive 5 Years 


No glands at operation.| 74% of 150 Cases | 61 % of 121 Cases 


With glands at operation] 55% of 250 Cases | 41 % of 222 Cases 


cee eee 59% of 400 Cases | 48% of 343 Cases 


Pfahler® has probably made as extensive 
a study of this question of postoperative 
x-ray therapy in carcinoma of the breast 
as anyone in this country. He has treated 
well over a thousand cases with x-ray 
during the past thirty years. He divides 
his results sharply into those treated 
previous to 1922 (before the advent of 
high voltage and filtration) from those 
treated since the introduction of these 
nore penetrating x-rays in 1922 and he 
inds that the percentage success as based 
ipon the five-year survival period is 
narkedly improved by the use of pene- 
trating x-ray over the axilla and supra- 
clavicular areas as an adjunct to surgery. 
dis results are reported in Table vii. 
Forty-eight per cent of 343 cases surviving 
ive Or more years is certainly a marked 
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increase over the 28.8 per cent surgical 
survival of the average surgeon. 

It is impossible in this paper to discuss 
technique in detail, but in all my cases 
treated from three to five years past, a 
fairly constant standard type of treatment 
has been used as follows: 


0.5 mm. copper, 1 mm. aluminum 

1500 R units measured on the 
patient over each area 

(1) Breast area including axi:.a, 
and (2) supraclavicular and 
cervical region. 


Treatments totalling 3000 R were given 
in six to eight days, 400 to 500 R units per 
day. In addition, in about 40 per cent of the 
cases radium, 40 mg. in a capsule of 2 mm. 
of silver at 3 cm. distance, in cylindrical 
wooden block, was used in the axilla for 
seventy hours, a total of 2800 mg. hours. 
This amount of treatment produced a 
decided dusky reddening of the skin and 
usually a blistering and desquamation of 
the skin in the axilla—according to present 
standards, a fairly intense reaction. 

During the past two years this plan of 
treatment has been modified somewhat in 
that the filter has been increased to 2 mm. 
copper equivalent, the distance has been 
increased to 60 cm., the areas treated are 
a 20 by 20 cm. field over the front of the 
axilla and including the supraclavicular 
area and a similar field over the axilla and 
scapula in the back, directed forward. 
Attention is thus directed to the axilla 
and supraclavicular areas, front and back, 
little attention is paid to the postoperative 
mastectomy scar and 2000 R dose (measured 
on the patient’s body with a Victoreen 
dosimeter) is given over each field. This 
usually produces a decided reaction in the 
axilla. Radium is only occasionally used 
With the first technique outlined (1928 to 
1933) and the second technique (1933 to 
1935) I wish to report my results. 

Within the past six years, that is, from 
1928 to 1935, I have treated exactly 100 


Distance........... §0¢m. 
S00 
Milliamperes....... 8 
Roentgen units... .. 
| 
| 
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cases of carcinoma of the breast. Of this 
number 81 were strictly postoperative 
cases and are available for statistical 
studies. In the remaining 19 cases treat- 
ment was palliative only; that is, cases with 
widespread metastasis or recurrence follow- 
ing previous operations, or cases clearly 
inoperable before x-ray treatment was 
started. Of the 81 cases treated during a 
time period of one to six years, 65 cases 
were treated during a period of one to 
five years, 52 cases during a time period 
one to four years, and 41 cases five years 
or more; the length of life after treatment 
in each of these four groups Is given in 


Table vu. 


TABLE VIII 
CANCER OF THE BREAST, POST-OPERATIVE 
TREATMENT (PETTIT) 


X-RAY 


Cases 
No. Treated | 
for Pal- 
liation 


Only 


Cases Length of 

Avail- | Life After 
| able for | Treatment 

Study (Years) 


Per 
Cent 
Living 


Cases 
Treated 


to 6 yrs more 


2 to § yrs.. more 


3} to 4 yrs more 


yrs. or more., more 


Confining my discussion to the 41 cases 
treated five years or more, it is clearly seen 
that the results are much better than re- 
ported for surgery alone—more than twice 
as good. It is also quite significant that 
these 41 cases were referred to me by twenty 
different surgeons. The conclusion may 
reasonably be drawn that the particular 
type of operation or the special skill of 
any one particular surgeon is not as 
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important a factor as has generally be 
accepted. 


CONCLUSION 


These statistics warrant the conclusi 
that: (1) x-ray therapy properly admi: 
istered in sufficient dosage is an extreme! 
valuable adjunct to surgery; (2) surger 
and x-ray combined give the patient th 
best chance for permanent cure, and (3 
x-ray, properly administered, doubles the 
chances for a five-year survival for the 
patient. 

The surgical procedure is quite well 
standardized; not so with the x-ray. 
Marked improvements in x-ray therap) 
have been made and are being made, 
particularly during the past five years, 
and we have every reason to believe that 
if the five-year results on patients now 
being treated in 1935 are compared with 
the present group showing 48 per cent 
success, the tabulated results will be 
considerably better. 

But even on the basis of the present 
results (now five years behind), I think 
that we can feel that our results both 
surgical and radiological here in a rural 
section of Illinois compare favorably with 
results reported elsewhere. 
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THE STUDY OF CANCER 


RECENT ADVANCES OF CLINICAL SIGNIFICANCE* 


Justin J. M.D. 


Cincinnati General Hospital 


CINCINNATI, O. 


ROM a review of the literature one 

finds that the following factors con- 

cerning cancer have been most note- 
worthy: 

(1) Malignant cells can be grown in vitro. 
That living cells possess inherently the 
property of proliferation, independent of 
stimuli, is readily demonstrated by the 
crowth of cells in artificial media under 
satisfactory environmental conditions. 
Normal cells also grow rapidly in culture 
media, they do not become malignant, nor 
is it necessary for them to be stimulated 
for growth to begin. While in the culture 
media the cells are free of all growth- 
controlling factors other than those which 
the cells may possess inherently within 
themselves. 

(2) Maud Slye’s work on heredity. She 
has been able to divide her animals into 
two groups: one susceptible or having the 
inherent tendency to cancer, and the other 
immune to it. Her studies on over 100,000 
animals showed that heredity 

S a most important factor in determining 
not only the occurrence but also the site, 
the character and the behavior of cancer. 
She has crossed cancer-free strains with 
‘ancer strains and bred out the cancer, 
thereby showing that cancer in mice acts 
s a recessive character. None of her cancer- 
ree strains have ever developed cancer. 

(3) Tar cancer (to be discussed in detail). 

(4) A specific test for cancer of the sex 
ells. The Aschheim-Zondek test is now 
‘eing used to determine the presence of 
ertain testicular tumors. This is one of 
ne latest and most important of recent 
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cancer advancements. Ferguson has been 
able to demonstrate the presence of prolan 
A in the urine of patients with testicular 
tumors and he has also placed it on a 
quantitative basis. He is able to diagnose 
a recurrence by finding the prolan a in the 
urine following operation. This is in sup- 
port of Ewing’s belief that cancer is not a 
single disease but that it is a broad term 
which is used to designate many distinct 
disease entities. 

(5) The transplantation of cancer from 
animal to animal. These grafts of cancer 
cells are more likely to be successful when 
made in the same type of animal as the 
one from which the graft was taken. The 
inability of tumor cells to invade a foreign 
host is against the theory that cancer is 
caused by parasites because infectious 
diseases are rarely so selective. 

(6) I believe that a sixth factor can well 
be added here, namely, the grading of 
cancer with regard to giving a clinical 
prognosis. 

One of the most dreaded of statements 
to the ear of a patient is that he or she has 
cancer. Very few of the laity realize that a 
number of cancers are curable. By cure I 
mean clinical freedom from the disease for 
some arbitrary period, for example, five 
years or more, following surgery or irradia- 
tion, or a combination of the two. Physi- 
cian, as well as layman, must realize that 
cancer under favorable conditions is cur- 
able. When people become aware of this 
fact, then earlier diagnosis and treatment, 
and consequently more cures will be 
obtainable. 
and the Cincinnati General 
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One of the most important advances in 
cancer research is the grading of cancer, 
instituted by Broders. It is of practical 
value not only in prognosis but in deter- 
mining the most feasible type of therapy 
to be applied in a given case. 

Various attempts have been made to 
grade cancer on a cytologic basis since von 
Hansemann first described his theory of 
anaplasia. In 1912 Schottlander and Ker- 
mauner divided cancer of the cervix uteri 
into ripe, middle ripe, and unripe types; 
however their work was found to have 
practically no clinical significance and 
hence remained of only academic interest. 
Finally Broders in 1920 originated a 
system of grading cancer with definite 
clinical significance as was shown by his 
first paper on the study of 537 cases of 
epithelioma of the lip. He found that of 
the 15.82 per cent of the epitheliomas that 
were graded 1 there were no known deaths 
from the epithelioma, whereas of the 1.11 
per cent that were graded 4 there was a 
Harrington has 


100 per cent mortality. 
shown that the grading of cancer of the 
breast is a great aid in prognosis. Martzloff 


and Greenough, dividing cancers into 
groups according to cellular differentiation, 
obtained results very similar to those of 
Broders; Martzloff worked with cancer of 
the cervix uteri and Greenough with 
cancer of the breast. Stewart and Spies 
found the grading of rectal cancers a most 
valuable asset. Philips is convinced of its 
value in buccal cancers. Bailey and Cush- 
ing have classified tumors of the glioma 
group on the basis of differentiation and 
undifferentiation. New, Figi and Havens 
do not advocate block dissection of the 
neck when grade 4 lesions of the lip, tongue, 
cheeks, floor of the mouth or antrum are 
present. Braasch and Crenshaw fulgurate 
nearly all their grade 1 epitheliomas of the 
urinary bladder and some that are graded 
2, unless the growth is too large. Cancers 
of the cervix uteri are treated with radium, 
as they are for the most part grades 3 and 4 
and hence radiosensitive. 
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The grading of cancer is based for th 
most part on cellular differentiation. B 
differentiation Is meant that propert 
which the cells of a neoplasm possess whic’ 
enables them to develop characters re 
vealed by normal adult cells of the tissu 
from which they arose. For example, 
squamous-cell epithelioma when it is wel! 
differentiated will produce a growth simila: 
to the normal, and may show keratiniza- 
tion and the formation of pearly bodies. 
Likewise, basal-cell epitheliomas differenti- 
ate when they produce cells similar to the 
normal basal cells of the skin; melano- 
epitheliomas by producing melanin; adeno- 
carcinomas, by forming gland structures. 
Cells that are undifferentiated are rapid 
growing with hyperchromatic irregular 
nuclei, and at times, prominent nucleoli. 
Many mitotic figures may be seen. Sections 
made from some grade 4 tumors may show 
only a few mitotic figures. MacCarty and 
Haumeder lay considerable stress upon the 
relationship of the ratio of the nucleolar 
area to the nuclear area. This ratio varied 
in their studies from 1: 5 to 1:17 for malig- 
nant cells and 1:13 to 1: 45 for non-malig- 
nant cells. They state that this is a very 
important differential characteristic. 

Cancer cells may be so undifferentiated 
that they lose practically all evidence that 
would tend to identify them with the 
organ of tissue from which they arose. 
Excellent examples are seen in some cancers 
graded 4. One may find grade 4 cancers 
with lymphocytic and eosinophilic infiltra- 
tion, also fibrosis and hyalinization. If the 
foregoing factors play a part in prognosis 
it is probably only a minor one. 

Not all malignant cells have a single 
nucleolus; one or more may be present. 
Usually the more malignant the neoplasm, 
the more irregular and ill defined are the 
nuclei. One is less liable to err in the inter- 
pretation of grouped than in single cells. 
When mitotic figures are numerous, irregu- 
lar and bizarre, the grade of the cancer is 
usually high. Cells with large nucleoli when 
present in large numbers are significant 
of active malignancy. 


w Series Vor. XXX, No. 3 


A cancer graded 1 has from 75 to 100 per 
‘nt differentiated cells and from o to 
5 per cent undifferentiated cells; grade 2 
ancers have from 50 to 75 per cent dif- 

‘orentiated cells, and from 25 to 50 per cent 

undifferentiated cells; grade 3 cancers have 

irom 25 to 50 per cent differentiated cells 
and from 50 to 75 per cent undifferentiated 
cells; grade 4 cancers have from 0 to 25 per 

cent differentiated cells and from 75 

to 100 per cent undifferentiated cells 

(Broders). 

Grade 1 cancers as a whole show little 
tendency to metastasize whereas grade 4 
cancers show a marked tendency to do so. 
Grade 4 epitheliomas of the bladder do not 
metastasize as rapidly as grade 4 epithe- 
liomas of the lip. The source of the cancer 
usually determines the cytologic appear- 
ance of the metastasis. The incidence of 
metastasis is as a rule in direct proportion 
to the microscopic grade of malignancy. 
Also as a rule the more undifferentiated the 
cell, the more susceptible it is to x-ray and 
radium. 

The grading of over 1000 cancers has 
convinced me of its tremendous value and 
that in only a very small percentage of 
cases is there any variation in the grade of 
the cancer; when this does occur it is 
usually a question of whether it is the high 
of a given grade or the low of the next one. 
Only a very small percentage of cancers 
change their grade. 

We must know more concerning the 
metabolism and the specific radiosensitive- 
ness of different varieties of cells for each 
type of cell has a specific limit of radio- 
sensitiveness. Since the effect of roentgen 
rays and of radium is directly upon the 
nuclear substance of the cells, the degree 
of differentiation and the metabolism of 
the cells concerned must be known before 
accurate harmless treatment can be in- 
stituted. The radiosensitiveness of cells is 
considered to be as follows, in decreasing 
order; lymphoid cells, polymorphonuclear 
and eosinophilic leucocytes, epithelial cells, 
endothelial cells, connective tissue cells, 
muscle cells, bone cells and nerve cells. 
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The life cycle of the lymphoid cells is the 
shortest, that of the nerve cells being the 
longest. Some physicians do not have their 
patients roentgen rayed routinely following 
radical operation for low-grade cancers 
(Harrington). The cells are in different 
states of metabolism and in different 
degrees of differentiation depending upon 
the grade. 

If one considers cancer as a regenerative 
destructive process, on such a_ basis, 
malignancy occurring in patients with 
pernicious anemia can be explained, as well 
as myelogenous leucemia, lymphatic 
leucemia and all malignant neoplasms. 

As to tar cancer, it has been definitely 
established that tar and chemically allied 
substances serve as a most dependable 
means of producing experimental cancer. 
Henry and Kennaway, confining them- 
selves to a study of industrial cancer of the 
bladder and prostate, conclude that 
workers exposed to tar, coal gas, pitch and 
soot show a higher incidence of cancer of 
the bladder than does the general male 
population of England and Wales. 

Feil has identified the occupational 
malignant neoplasm characteristics: (1) 
They practically always belong to the 
carcinoma group. (2) In the majority of 
cases the lesions are located on the skin of 
the scrotum, hands or arms. (3) They may 
occur at any age. (4) They do not appear 
as primary lesions but are usually preceded 
by symptoms of a general intoxication. 
(5) They are often multiple. (6) They 
appear in men who have worked a long 
time at the particular occupation in 
question. 

It is very difficult to determine just what 
part irritation plays in tar cancer. Sobo- 
leva, Berenblum and Deloff, after applying 
oil of mustard, mustard preparations and a 
solution of mustard gas In acetone, decided 
that these factors inhibit tar tumor growth. 
Bang found that experimentally produced 
burns in young mice very seldom developed 
into cancer (Kennaway). Even advocates 
of the cancer-producing tar theory do not 
speak of the action as that of an irritant 
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for they believe that the carcinogenic sub- 
stance acts entirely separately from the 
irritation. The skin and the lungs are re- 
ferred to as being the sites of tar cancers. 
Species of animals susceptible to tar cancer 
are, in decreasing order of susceptibility: 
mouse, rabbit, rat, guinea pig, and fowl. 
Little stresses the importance of experi- 
menting only on genetically controlled 
material. 

The theory that chronic irritation Is a 
main cause of cancer has been universally 
accepted. The idea of chronic irritation has 
been growing in popularity. My under- 
standing of chronic irritation is that a 
reaction is produced on the part of the 
defense mechanism of the body as the 
result of the irritation as manifested by 
lymphocytic, plasma cell and eosinophilic 
infiltration, and fibrosis. If a person has an 
inherent tendency to cancer in a particular 
area chronic irritation may hasten the 


onset of the disease. Also malignant change 
in the epithelial cells at the site of the 
irritation may be hastened by chemical 


activity. 

The metabolism of malignant cells is 
not of the normal oxidative type but of the 
fermentative type. Cancer tissue produces 
excessive amounts of lactic acid. This 
accumulation of acid probably exerts a 
local toxic effect. Also further evidence 
that cancer represents a variety of different 
disease processes is shown by the fact that 
different cancer cells have different types 
of metabolism, some having low glycolysis 
and high respiration and vice versa. 

Chronic irritation has been held as the 
sole etiologic factor in many cases of cancer 
when, as a matter of fact, the substances 
behind the chronic irritation were carcino- 
genic agents such as tar, shale oil, etc. 

Against the chronic irritation theory one 
finds that cancer rarely develops in a cervix 
which is the seat of chronic cystic cervicitis; 
cancer rarely develops in an exophthalmic 
goiter; only a small percentage of women 
have cancer of the lip, and it is well known 
that some women have smoked pipes for 
years, and a large number smoke ciga- 
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rettes; possibly only one infected prosta’ 
out of every six develops cancer; less tha 
1 per cent of all cancer is of the peni 
urethra. Identical twins have had cancer : 
the same location and of the same typx 
Of the hundreds of thousands of ga 
bladders containing stones only a sma 
percentage have cancer. Of the retroverte 
and prolapsed uteri which are subject t 
chronic irritation one usually does not fin 
cancer. No statistics taking into considera 
tion the percentage of cases of chron 
endocervicitis, lacerations of the cervix 
as well as hyperplasia of the endometrium 
and submucous fibromyomas in cancerous 
and non-cancerous women been 
compiled, and it would seem that the 
frequency of these benign conditions alone 
disproves the theory of an etiologic rela- 
tionship with cancer (Hellwig). One rarely 
finds cancer in an old osteomyelitis or at 
the site of fractures. Malignancy rarely 
develops in the duodenum which is com- 
monly the site of chronic irritation. Even 
the most ardent advocates of the chronic 
irritation theory will admit that how cer- 
tain forms of chronic irritation lead to the 
production of cancer is still a mystery. 
Seelig has stated that the fact that our 
classification of tumors is so complicated, 
varied, and withal so unsatisfactory con- 
stitutes a seemingly effectual bar against 
placing the cause of cancer at the door of 
any single agency, except perhaps that of 
constitutional aberration. The polymor- 
phism of malignant growths constitutes 
one of the strongest arguments against the 
theory that microorganisms or parasites 
are the specific etiologic agencies in cancer. 
The genesis of tumors and tissues not 
found, from an embryologic standpoint, 
in a particular region, may be explained on 
the basis of the multipotency of undif- 
ferentiated or partially differentiated cells 
which have been derived from primitive 
germinal tissues. Undifferentiated embry- 
onal germinal tissue apparently has the 
capacity of being able to produce the 
different types of tissues regardless of the 
embryological germ layers. 
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CONCLUSION 


Increasing knowledge concerning cancer 
nd the fact that successful cures may 
btain in many cases is gradually replacing 
he general cancer phobia. 

The limitations of the chronic irritation 
-heory as the main factor in the production 
of cancer should be recognized. 

There is a distinct clinico-pathologic 
correlation between the grade of malig- 
nancy, operability and prognosis following 
the indicated treatment. 

Biopsies should always be taken before 
roentgen ray or radium treatments are 
begun. 
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DISCUSSION 


Dr. HuGH Casort, Rochester, Minn.: There 
are two points which I desire particularly to 
discuss: the first concerns itself with the value 
and place of the grading of tumors, and the 
second with the essential though still very 
vague problem of etiology. 

It does not seem to me doubtful that the 
grading of tumors as suggested by Broders has 
added importantly not only to our ability to 
make some more accurate statement in regard 
to prognosis, but more importantly to enable 
us to plan our attack upon cancer more logically 
and | believe more effectively. It is important 
to note that if we accept the implications of the 
grading of tumors, we must be prepared to 
apply them in a logical way. If the grading of 
tumors, for instance, is to affect the plans of 
the surgeon in operative treatment, then it is 
essential that there shall be at his elbow a com- 
petent clinical pathologist equipped to make 
and interpret frozen sections with great 
promptness and great accuracy. This arrange- 
ment is not nearly as widespread as would be 
desirable in the general practice of surgery. 
Until such arrangements are made, the grading 
of tumors will be of less value to the patient in 
modifying the procedures of the surgeon and 
will be of use chiefly in making possible some 
more accurate statement in regard to the course 
and outcome of the disease. A much more far- 
reaching use of grading can be had by the 
routine use of biopsy as carried out by the 
group at the Memorial Hospital in New York 
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as a preliminary to the determination of the 
methods appropriate to the management o! 
individual cases. This requires that, the 
diagnosis of a neoplasm having been made, e 
sufficient amount of material shall be obtainec 
to enable an expert to classify the tumor and 
grade it. This having been done, the appropri- 
ate measures may be apportioned between 
surgery and various types of radiation in a 
much more logical and apparently in a more 
successful manner. I think this aspect of the 
problem of grading should be more fully con- 
sidered, and it will lead logically to the trans- 
ference of the treatment of cancer from the 
individual physician, commonly a surgeon, to 
the group representing the internist, the 
pathologist, the surgeon and the radiologist. 
This is, I believe, the essential machinery 
which must be set up if we are to deal most 
effectively with cancer in the present state of 
our knowledge. 

Doctor Stein deals in an interesting and 
comprehensive way with the basic problem of 
etiology. He has reviewed the standing of the 
theory of chronic irritation as an acceptable 
etiologic factor. He concludes, I think wisely, 
that the doctrine of chronic irritation, so 
attractive at first sight and so widely accepted, 
is losing ground in the face of modern experi- 
mental evidence, and may quite disappear as a 
respected doctrine. Much stress might be laid 
upon the importance of the evidence already 
available in regard to the frequency of cancer 
in aniline dye workers. It seems to have been 
fairly conclusively shown that in the cancers 
of the bladder which are relatively common in 
such workers, the irritating agent does not 
arrive at the bladder through the urine. The 
suggestion is at least very strong that it affects 
the bladder through the medium of the blood 
stream and the similarity of chemical structure 
between oestrin and the chemical substances 
to which the aniline dye workers are exposed is 
very striking. All of this seems to me to require 
that we take much more seriously the basic 
hypothesis that the peculiar cellular activity 
which we refer to as cancer is basically depend- 
ent upon chemical changes within the body and 
probably brought to the affected region by the 
blood. There is at least a strong suggestion 
that the next important advances in the eti- 
ology of cancer will be in a more thorough 
understanding of the extremely complicated 
problems of biochemistry. 
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Dr. W.L. A. WELLBROCcK, Rochester, Minn.: 

Yne of the chief characteristics of the malignant 
ell is its nucleolus and there must be at least 

ne; if the proper cell can be recognized it is 
theoretically possible to make a diagnosis of 
malignancy from one cell. However, extreme 
‘aution Is necessary as there are so many 
cypes of cells which, to the imexperienced 
observer, may simulate the cancer cell in 
appearance. 

It has often been stated that cancer develops 
in unhealthy tissue. This is contrary to my 
belief. Cancer is a regenerative process and not 
one of degeneration as is so commonly and 
carelessly considered and taught. A cancer may 
and does degenerate or if it does occur in a 
large tumor in which there is some degeneration 
the cancer arises from the healthy portion. 
Degeneration and destruction are usually 
caused by changes in metabolism and a 
diminished blood supply. 

I do not believe that chronic irritation is the 
cause of cancer but I do believe in many in- 
stances that it may be a contributing factor. 
Dr. Stein refers to the vast number of gall 
bladders which contain stones and no cancer, 
but on the other hand it is extremely rare to 
find a carcinoma of the gall bladder which does 
not or has not contained one or more stones. 
In regard to the condition of cystic cervix, it is 
rare to find cancer in the cervix associated with 
generalized cystic cervicitis because in the 
presence of cervicitis we have an unhealthy or 
diseased cervix. 

Dr. Stein speaks of chronic irritation in asso- 
ciation with carcinogenic agents. Tar, he states, 
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for example, is a chronic irritant and also a 
carcinogenic agent. I wonder if there is not 
some misunderstanding or misinterpretation in 
the use of these words. The idea of “‘carcino- 
genic’”’ may be twofold, in regard to the 
substance itself, and also in regard to the 
tissue to which it is applied. 

In the grading of cancer we have an excellent 
means of prognostication and guidance to 
therapy. The grading of a cancer is also an 
expression of the rate of its growth. A grade 1 
cancer can and does metastasize and will kill 
the patient if given sufficient time. And, too, 
there are differences in the genesis of cancers, 
a discussion of which is beyond the scope of 
this paper. 

Dr. STEIN, Closing: Dr. Cabot wisely states 
that the grading of cancer may cause the treat- 
ment of the cancer problem to be limited to a 
group composed of internist, pathologist, 
surgeon and radiologist. This step would be a 
marked advance in cancer therapy because 
cancers may then be more promptly and com- 
pletely studied and appropriate, adequate 
treatment may be instituted. Many cancers 
are inadequately treated by enthusiasts for 
certain types of procedures which may be 
lacking with regard to the cancers in question. 
If all pathologists were to grade cancers on the 
basis of cellular differentiation the specific 
limit of the radiosensitiveness of the different 
types of cell could be more accurately deter- 
mined and radium and roentgen-ray therapy 
could be more effectively applied in those cases 
where surgery is not indicated or in conjunction 
with surgery. 
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N a recent contribution the writer! 

presented a classification of cranio- 

cerebral traumata with the hope of 
placing the former rather complicated 
grouping of these cases on a simpler basis, 
thereby making for greater efficiency in 
the choice of treatment. Craniocerebral 
traumata were placed in two _ general 
groups: 

1. Those which are stationary, 
immediate result of injury. 

2. Those which are progressive, the 
process being only initiated by the injury. 

Under the first group were included 
concussion, contusions and lacerations of 
the brain; while under the second were 
placed cerebral edema and _ intracranial 
hemorrhage. 

At this time we shall confine our dis- 
cussion to intracranial hemorrhage of 
traumatic origin. This always ensues when 
the force of traumatic impact is of suf- 
ficient severity to tear blood vessels, 
the degree of bleeding being dependent 
on the size, type and location of the vessel 
affected. 

A factor of great importance, from a 
medicolegal aspect, particularly in_ its 
remote effects, is that the initial injury 


the 


1 Moore, C. H. Cranio cerebral trauma: a clinical- 
pathological classification. Read before Section on 
Nervous and Mental Diseases, 86th Annual Session, 
American Medical Association. Unpublished. 


may be very trivial, producing only 
transitory, and possibly no signs at the 
time of injury. This is especially true 
in that type of hemorrhage described as 
chronic subdural hematoma, the errone- 
ously named “pachymeningitis haemor- 
rhagia interna” of Virchow. The trauma 
responsible for this condition may be so 
trivial that by the time symptoms develop, 
weeks or months later, or longer, the 
original injury may be quite forgotten by 
the patient. 

Another point of importance from a 
legal aspect is that serious brain injury, 
with even fatal results, is quite possible 
and not infrequent, without demonstrable 
injury to the cranial vault. It is sometimes 
difficult to convince a jury of laymen that 
there can be serious underlying injury 
when there is no fracture of the skull. 
This is obviously unfair to the victim of 
such an injury and it is incumbent upon 
the surgeon to correct this erroneous 
impression. 

Intracranial hemorrhage may be clas- 
sified on an anatomical basis: 

1. Extradural: between cranium 
dura. 

2. Subdural: 
arachnoid. 

3. Subarachnoid: 
and cortex. 

4. Subcortical: within the cortex itself. 


and 
between dura and _ sub- 


between arachnoid 


* From the Departments of Neurosurgery of the Hillman Hospital, the Employees Hospital and the South High- 
lands Infirmary. 


522 


ew Series XXX, No. 3 


Intraventricular: within the ventricu- 
ar system. 
The clinical pathological picture may be 
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be diagnosed with ease. However, when 
the lucid interval has been erased only 
frequent and careful neurological examina- 


i 


iit 4 

i 


R.P.- P 
° 


x 


130 


1940 tro 


lio 


- 


and usually is a combination of two, or 
more, of these types. 


EXTRADURAL HEMORRHAGE 


Extradural hemorrhage is due to rupture 
of the middle meningeal vessels. The 
typical case has been described over and 
over again as the “middle meningeal 
syndrome” with a lucid interval varying 
from several moments to several days. 
The frequent description in surgical texts 
of this condition has been productive of a 
widespread opinion that this is a common 
type of injury. As a matter of fact, we have 
bserved this in a very small percentage 
of cases in a large series of craniocerebral 
traumata: less than 10 per cent. An 
‘mportant point to remember is that not 
‘arely the primary period of unconscious- 
iess aps over into the unconscious state 
oroduced by an increase in intracranial 
ressure due to the rapidly enlarging 
tematoma. The typical case in which 
there is momentary unconsciousness fol- 
owed by a period of apparent normalcy 
and then unconsciousness again, should 
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tion will detect the true state. These 
observations should consist of fifteen- 
minute readings of blood pressure, pulse, 
temperature, respiration and mental re- 
sponses. A unilateral dilated pupil is 
indicative of ipsolateral hemorrhage. This 
sign is often very fleeting and only frequent 
examination of the pupils may detect it. 
When present it is a valuable lateralizing 
phenomenon. In our neurosurgical services 
nurses are especially trained to make these 
observations, as it has been our experience 
in large general hospitals, where the serv- 
ices are manned by general surgical 
residents, it is practically impossible to 
have the observations made as often as 
quarter hourly. The tremendous impor- 
tance of this procedure is well demon- 
strated by the contrast offered in the 
story of the two following cases, in one of 
which frequent observations were recorded 
and in the other none, the difference being 
that between life and death. 


Case 1. C. aged fifty-six, white, male, 
single. South Highlands Infirmary No. 69070 
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Referred by Drs. S. G. Stubbins and Russel 
Blanton. 

The patient was admitted to the South 
Highlands Infirmary on December 21, 1934, 
a few moments after having been knocked 
down by an automobile, striking his head 
against the pavement. He was semiconscious 
on examination and his general condition fair: 
pulse 110, blood pressure 100. Neurological 
examination was entirely negative, except for 
the mental state, at this time. He was placed 
on quarter-hourly observations of pulse, 
blood pressure, mental responses and tempera- 
ture. At the beginning of the second hour the 
pulse began a gradual descent and the blood 
pressure a rise. This picture was gradually 
progressive over a two-hour period (see Fig. 1). 
X-ray films showed a linear fracture over the 
right temporofrontal region traversing the 
anterior middle meningeal groove, the only 
sign suggestive of localization. At the end of 
three hours the blood pressure and pulse 
curves had crossed. The drop in pulse rate and 
rise in blood pressure were continuous, and 
although the mental state was unchanged 
decompression was done after two more 
fifteen-minute observations. A large extradural 
clot was evacuated and the anterior branch 
of the middle meningeal artery, which was 
bleeding from three different sites, was ligated. 
There was a stormy forty-eight hour postopera- 
tive period after which the patient made an 
uneventful recovery. There were no sequelae 
after seven months. 

Case u. W. D. C., aged thirty-one, white, 
male, single. Hillman Hospital, Neuro-Surgical 
Services, No. 98039. 

The patient was struck over the head with 
a hammer during the early evening of April 28, 
1935. He was brought to the out-patient 
department of the Hillman Hospital where it 
was stated that he had a left frontal scalp 
laceration bleeding moderately a few moments 
after injury. There was no history of loss of 
consciousness. The laceration was sutured 
and the patient turned over to the police, 
as he was under arrest for the altercation in 
which he had been injured. He was placed in 
jail and approximately six hours later was 
found in his cell in a deep stupor. He was 
immediately returned to the hospital and 
admitted at 3:30 A.M. On this admission he 
was deeply unconscious, with stertorous breath- 
ing and pulse of 120, blood pressure 140. No 
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further observations were made but x-ra: 
examination revealed a stellate fracture of th: 
left parietal region; no depression. The attend 
ing neurosurgeon was notified some eigh 
hours after admission. At that time the patien: 
presented a picture of medullary exhaustion 
pulse 130, deep stupor with stertorous breath- 
ing, blood pressure 100 systolic, 60 diastolic. 
In spite of the apparent hopelessness of th: 
situation left subtemporal decompression was 
immediately done under novocaine. A huge 
extradural clot was removed but the bleeding 
point could not be found. The field being now 
apparently dry, however, the operation was 
concluded without further search. The condi- 
tion was about the same as at the beginning o! 
operation. The patient never reacted and died 
in fifteen hours. Autopsy revealed no further 
bleeding. 


This type of head injury is the only 
one that demands immediate surgical 
action. The bleeding point must be ex- 
posed and ligated at the earliest possible 
moment. Conservatism, once middle men- 
ingeal hemorrhage has been diagnosed, 
consists In radical and prompt action. 
If one delays until the pulse rate begins to 
mount and the blood pressure is tumbling 
down, one has waited until medullary 
exhaustion has succeeded compression. 
In this event surgery has nothing to 
offer, for the patient will die regardless. 


SUBDURAL HEMORRHAGE 


Subdural hemorrhage occurs in two 
ways. When there is a sudden shift in the 
position of the brain the thin-walled 
veins passing from the arachnoid to the 
sinuses may be torn with a resultant 
hemorrhage into the subdural space. This 
may be produced by such a trivial blow 
that even momentary unconsciousness 
does not ensue. Also, if the impact is of 
sufficient force to lacerate the cortex and 
tear the arachnoid membrane blood may 
leak into the subdural space in this 
manner. The symptomatic pattern in 
chronic subdural hematoma can be ex- 
plained only on the basis of an expanding 
lesion. Indeed a not uncommon error is to 
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diagnose these cases tumor, particularly 
£ so much time has elapsed since the 
nitial injury that the patient has no recol- 
lection of trauma, the history of which is 
essential for the proper diagnosis. 

In order to properly comprehend the 
expansile nature of the lesion a_ brief 
description of the pathology is of interest. 
After the subdural bleeding has ceased and 
a clot formed, the latter becomes encapsu- 
lated by a fibrous capsule. This is very 
thin on the arachnoidal aspect and non- 
adherent to the underlying arachnoid 
membrane. On the dural side this mem- 
brane is much thicker and firmly adherent 
to the dura. Thin-walled mesothelial-lined 
vessels grow in from the dura. The presence 
of these delicate blood spaces within the 
hematoma suggests the explanation of 
the expansile nature of the lesion by 
further hemorrhage. I am convinced, how- 
ever, that the correct explanation is found 
in Gardner’s® suggestion. He has advanced 
the theory, substantiated by experiment, 
that the hematoma breaks down in the 
center and becomes fluid in nature. The 
difference in osmotic pressures causes 
the cerebrospinal fluid to pass through the 
semipermeable membrane formed by the 
capsule surrounding the hematoma; this 
increases the volume content and a slowly 
expanding lesion results. The symptoms 
produced are, therefore, dependent on 
the size, location and rate of “‘growth”’ of 
the lesion. 

After the latent period following trauma, 
which varies from a few days to several 
weeks, occasionally months, signs of intra- 
cranial involvement appear. The present- 
ing symptom in the great majority of 
cases is headache that is progressively 
severe. The site of the head pain has no 
localizing significance, although at times 
the lesion is found underlying the area 
complained of. The severity is not infre- 
quently enough to require repeated doses 
of morphia for relief. 


Gardner, W. J. Traumatic sub-dural hematoma 
with particular reference to the latent interval. Arch. 
Neurol. er Psycbiat., 27: 847 (April) 1932. 
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Changes in the patient’s mental state 
are frequent. There may be an increasing 
sense of drowsiness. Marked changes in 
the personality may appear resembling 
those seen in frontal lobe tumors. These 
changes have been mistaken for insanity 
and patients have been confined to institu- 
tions for the care of the insane, when in 
reality the real condition was chronic 
subdural hematoma. 

There may be convulsive seizures, either 
general or focal in character. The latter, 
of course, offer very definite lateralizing 
evidence. Motor disturbance may vary 
from mild functional loss to complete 
paralysis. I have never been able to 
demonstrate sensory changes although 
these have been noted by other observers. 
It is entirely logical that disturbances in 
the sensory area should result if the 
localized pressure is great enough. 

There may be swelling of the optic 
nerve head if the intracranial pressure is 
increased to a suflicient degree to interfere 
with the cerebrospinal fluid circulation. 

X-ray examination offers no help in the 
diagnosis other than the picture of con- 
volutional atrophy common to a general 
increase in intracranial pressure, and this 
only if sufficient time has elapsed to 
produce these changes. 

A striking feature of the history of these 
cases is an occasional complete remission 
of symptoms. They invariably recur, how- 
ever, and always with greater severity 
than at first. 

The treatment is surgical exposure and 
removal of the clot. Two methods of 
exposure are used. One consists of advan- 
tageously placed trephine openings, per- 
mitting of washing the clot out with normal 
saline solution. To my mind this is in 
most instances an entirely inadequate 
procedure. I much prefer the complete 
exposure of the lesion obtained by turning 
down a bone flap. This permits close 
inspection of the field, facilitates com- 
plete removal and leaves no appreciable 
bony defect. The clot is non-adherent to 
the arachnoid and is easily brushed off with 
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wet cotton. The bleeding from the firm 
attachment to the dura is at times enough 
to warrant sacrificing the dural flap. This 
state of affairs would not be seen at the 
time of operation if only the multiple small 
openings were made in the skull and 
secondary hemorrhage would become a 
very probable sequel. 

Practically all of the cases of subdural 
hematoma recover complete function if 
properly treated. 

In Case 111 is offered a very interesting 
diagnostic problem on account of the past 
history of sinus infection. Case Iv _pre- 
sents a clear-cut picture of disturbance of 
the motor area and personality changes. 


Case 11. Mrs. C. B. F., aged thirty-nine, 
white. South Highlands Infirmary No. 69096. 
Referred by Dr. Joe G. Moore. 

The patient was admitted to the South 
Highlands Infirmary on December 8, 1934, 
her complaint being severe left frontal head- 
ache. In an automobile accident two weeks 
previous her head had been struck against the 
windshield. She was not unconscious but was 
taken to a hospital to have a small laceration 
of the forehead sutured. Twelve hours following 
the accident she developed a left frontal 
headache. Within forty-eight hours the pain 
was severe enough to require morphine for 
relief. This had been progressively worse until 
on admission, fifteen days after injury, the 
patient was being given several hypodermics 
of morphia each day. 

Neurological examination was negative ex- 
cept for a moderate haziness of the temporal 
margins of both discs, an early choking, not 
vet measurable. 

X-ray reported a marked cloudiness of the 
left frontal sinuses as well as the left antrum 
and the ethmoids and an x-ray diagnosis of 
sinusitis was made. 

There was a previous history of “sinus 
infection”” several years ago for which there 
had been a “nasal operation.”” However, the 
patient had not had a headache during the 
three years. prior to injury. The x-ray appear- 
ance of the sinuses we attributed to her old 
trouble and it was felt that it had no bearing 
on her present complaint. Operation was 
advised because of the persistent and severe 
head pain following trauma and the evidence 
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of an increase in intracranial pressure observed 
in the fundi. One could not be sure of the 
localization of the clot from neurological 
examination. A “burr” opening was made 
over the left frontal bone, the site of localized 
head pain, with the idea that if nothing was 
found here air studies would be made for 
localization. Fortunately the opening was 
right over a liquefied subdural clot, the con- 
tents of which were a thick, syrupy, dark 
brown material that could be easily washed 
and sucked out. As there was no evidence 
of fresh bleeding it was considered unnecessary 
to do more. The patient was immediately 
relieved of her pain and after an uneventful 
convalescence was discharged from the hospital 
in two weeks. Six months following operation 
the patient had remained normal and was 
pursuing her usual duties. 

Case iv. H. B., aged thirty-four, Negro 
male laborer. Employees Hospital. 

The patient was admitted to the hospital 
on June 23, 1935 in a profound state of uncon- 
sciousness following an automobile accident 
an hour previously. The spinal fluid was 
bloody and under 30 mm. Hg pressure. There 
was gradual improvement under dehydration 
therapy and spinal taps and the patient was 
discharged from the hospital on July 5. X-ray 
examination revealed no evidence of fracture. 

On August 8, 1935, thirty-four days after 
discharge, the patient was readmitted. He 
had remained well except for an occasional dull 
headache until two days prior to this admis- 
sion, at which time he had a convulsive seizure 
beginning in the left face and extending to the 
left arm and leg. He was unconscious for 
several moments following this and has had 
severe pain “over right eye” since. During the 
forty-eight hours following there were four 
similar seizures, the last of which was in the 
out-patient department while waiting for 
admission. Two hours after admission another 
seizure was observed by the nurse who de- 
scribed it as beginning with a twitching of the 
left face, then a rhythmic jerking of the left 
hand and arm. 

Neurological examination was entirely nega- 
tive. Operation was advised on the history 
alone. 

A large right temporo-parietal flap was 
turned down under novocaine anesthesia. 
A hugh hematoma whose contents were a 
greenish yellow semisolid material was exposed 
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ctending over the greater part of the hemi- 

»here and down to the base. This was so 

lherent to the dura that the “top” was 
orn off in raising the dural flap. The hematoma 

as easily removed from the arachnoid 
iembrane but there was dense organization 

» the dura. Sacrifice of the dural flap was 
onsidered for fear of postoperative bleeding 
vut finally decided against. The wound was 
iosed leaving a small decompression. 

The patient did well for three days when 
definite signs of a progressive increase in 
intracranial pressure appeared. Fearing there 
had been bleeding from the under surface of 
the dura the wound was reopened. The field 
was completely dry, but the entire brain was 
markedly edematous, so much so that it was 
impossible to replace the bone flap which 
was sacrificed. 

Except for a stormy forty-eight hours 
following the last procedure, the patient’s 
progress has been satisfactory. 


The complications most to be feared 
following operation for chronic subdural 
hematoma are subdural bleeding and 
cerebral edema. One must be on the alert 


for signs indicative of these conditions and 
act promptly. 


SUBARACHNOID HEMORRHAGE 


Subarachnoid hemorrhage is the most 
important group of intracranial injuries, as 
by far the greater number of cases com- 
prise this group. The blood spreads out 
over the cortex under the arachnoid 
membrane and becomes mixed with the 
cerebrospinal fluid. In some instances the 
arachnoid is torn and the blood also leaks 
into the subdural space forming a clot. 
This is most important to know because 
of the fact that the treatment is entirely 
different for the two conditions. The acute 
subdural clot, if not removed by decom- 
pression, will develop into the chronic sub- 
dural hematoma as described. Treatment 
is, therefore, important not only on account 
of the immediate condition, but to prevent 
the remote serious sequelae. 

It is in these cases that careful and oft- 
repeated neurological observations in the 
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first few hours following the injury serve to 
make the distinction and determine the 
type of treatment. No patient should be 
operated upon until the observations are 
recorded, as serious consequences always 
follow if decompression is done and no 
clot found. Subarachnoid hemorrhage it- 
self cannot be benefited by decompression 
because the blood has spread itself out 
over such a wide area that removal in this 
manner is impossible. 

In a certain number of cases blood in the 
subarachnoid space may be absorbed. 
However, it must be remembered that 
blood in this space does have an irritating 
effect, and that furthermore, in sufficient 
quantity it offers an obstacle to the absorp- 
tion of the cerebrospinal fluid, thereby 
producing an increase in intracranial pres- 
sure by an increasing volume of fluid as 
well as the added volume of the blood 
itself. 

Lumbar puncture is a procedure that has 
been widely discussed in the treatment of 
head injuries, certain observers being as 
strong adherents to the procedure as 
others are violently opposed it. It is my 
opinion that lumbar puncture should never 
be done unless there is something definitely 
to be accomplished. Only two things can be 
accomplished: diagnostic information and 
the reduction of pressure. A patient with an 
obvious middle meningeal syndrome, for 
example, gains nothing by lumbar punc- 
ture. On the other hand, in the patient who 
on admission is unconscious, restless and 
thrashing about, and presenting signs of an 
increasing intracranial pressure, it is of the 
utmost importance to know, as nearly as 
possible, the presence and site of the 
hemorrhage. It is in these cases that lumbar 
puncture is invaluable, not only as yielding 
valuable information, but also as a ther- 
apeutic aid in lowering pressure. It has been 
our practice, therefore, to do a lumbar 
puncture in this type of case if symptoms 
are progressive during the first eight to 
twelve hours’ observation. Rarely should 
lumbar puncture be done earlier. If blood 
is present the advisability of future punc- 
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tures depends on the degree of improve- 
ment following the first. 

Bagley* has shown that the progress of 
these cases depends largely on the degree 
of mixture of blood with the spinal fluid. 
In the event of a rich mixture more imme- 
diate and profound symptoms are produced 
than when the mixture is thin. Improve- 
ment after puncture, according to his 
experience, does not follow if thick blood is 
present. One is confronted then with 
choice between waiting for the blood to 
mix more diffusely with the cerebrospinal 
fluid and then repeat the puncture at a 
later date, or of doing a decompression. In 
these cases with a rich mixture the mortal- 
ity rate is high during the first few hours 
following injury, bearing a very definite 
ratio to the amount of bleeding and, there- 
fore, to the degree of mixture. Our own 
tendency is non-operative interference for 
we feel that very little if anything is to be 
gained, a conclusion that is quite logical 
when one considers the widespread area 
covered by blood and the necessarily small 
area of drainage furnished by a subtemporal 
decompression. 

Much has been written in the recent past 
about the dehydration treatment of these 
cases by hypertonic solutions intravenously 
and the strict limitation of fluids. There can 
be no doubt that the brain volume is 
reduced by the intravenous injection of 
hypertonic solutions. However, the restric- 
tion of fluids does not appear to rest on a 
sound physiological basis. Fremont-Smith‘ 
has shown quite conclusively that, assum- 
ing the presence of normal kidney function, 
the volume of fluid intake, within normal 
limits, has no effect on the cerebrospinal 
fluid pressure. His observations were made 
on a series of epileptics and are most con- 
vincing. Basing our action on these in- 
vestigations we hav e discontinued the rigid 
restrictions of fluid intake that we formerly 


’ Bagley, C., Jr. Acute cerebral traumas. Arch. 
Surg., 18: 1078 (April) 1920. 

*Fremont-Smith, F. The influence of fluid intake 
on the intracranial pressure in man. Arch. Neurol. e- 


Psychiat., 28: 237 (July) 1932. 
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employed in treating head injuries where 
an increase in intracranial pressure i: 
present, or anticipated. In over 50 cases 
thus far observed, we have been unable tc 
note any appreciable difference in progress. 
As a matter of fact the mortality rate in 
this series is slightly less than in the group 
in which fluid intake was greatly restricted. 
This is probably coincidental. Cases v 
and vi are typical of this kind of injury. 


Case v. G. L., aged twenty-three, white, 
male, single. South Highlands Infirmary No. 
71579. 

The patient was admitted on July 27, 1935, 
about two hours following an accident in the 
coal mines in which his head was thrown 
forcibly against the ground. He was in a 
dazed, disoriented condition, extremely restless 
and complaining of a violent headache. He 
had vomited twice since injury. On examina- 
tion the temperature was 99°F., pulse 130, 
blood pressure 140 and respiration 28. Neu- 
rological examination was negative except 
for the mental state. The patient’s condition 
remained practically stationary and after 
twelve hours a lumbar puncture was done. 
Bright red fluid was obtained under 30 mm. Hg 
pressure. Twelve cubic centimeters were with- 
drawn slowly, the pressure reading being taken 
after the withdrawal of each 2 c.c. The pressure 
was thus reduced to 15 mm. There was slight 
improvement following the puncture, the 
patient was less restless and the pulse came 
down to 115, blood pressure 120, temperature 
101°F., respiration 24. Fifty cubic centimeters 
of 50 per cent glucose were given on admission 
and repeated at eight hour intervals for four 
times. Twelve hours after the first puncture a 
second was done. At this time there was a 
lighter tinge to the fluid and the removal 
of 8 c.c. reduced the pressure from 28 mm. 
to 12 mm. Hg. There was marked improvement 
in the mental state and headache following 
this. In all lumbar puncture was done five 
times at twenty-four hour intervals when the 
fluid became xanthochromic. Hypertonic glu- 
cose was given at twelve hour intervals for 
eight days. At the end of this time the patient 
was in a normal mental condition and the 
headache was not complained of further. He 
was discharged on the sixteenth day, appar- 
ently normal in every respect. 
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Case vi. W. B., white, male, clerk, aged 
thirty-two. South Highlands Infirmary No. 
71968. 

The patient was admitted one and one-half 
hours following injury. He was standing on the 
sidewalk engaged in conversation when without 
warning he toppled over backward striking the 
occipital region of his head against a projecting 
iron pipe. He was immediately unconscious 
and remained so. On admission he was very 
restless, thrashing about with arms and legs. 
Pulse was 94, blood pressure 120 systolic, 
-o diastolic, respiration 24 and temperature 
97°F. Both pupils were widely dilated and 
reacted sluggishly to light. There was conjugate 
deviation to the right. During this cursory 
examination the patient had a generalized 
clonic convulsive seizure lasting two or three 
minutes. He was placed under quarter hourly 
observations and given 50 c.c. of 50 per cent 
glucose in the vein. At the end of twelve hours 
the condition was practically unchanged. 
The glucose had been repeated at the end of 
eight hours. Lumbar puncture was now done 
and bloody cerebrospinal fluid obtained under 
a pressure of 24 mm. Hg. Twelve cubic centi- 
meters were removed slowly and the pressure 
reduced to 12 mm. There was slight improve- 
ment in the mental state following this. The 
blood pressure-pulse ratio remained fairly 
constant as on admission. During the next 
five days lumbar puncture was repeated at 
twenty-four hour intervals and glucose given 
at twelve-hour periods. At the end of this 
time the patient had slowly regained con- 
sciousness. The spinal fluid was now xantho- 
chromic and under normal pressure and 
puncture was discontinued, as was the intra- 
venous glucose. Magnesium sulphate was 
given daily for another week. Severe headache 
was complained of but gradually subsided 
and the patient was discharged nineteen days 
after admission, apparently well. 


SUBCORTICAL HEMORRHAGE 


Subcortical hemorrhage occurs as numer- 
ous petechial extravasations or as larger 
single or multiple clots. The differential 
diagnosis is difficult and can only be 
definitely determined as a rule at operation 
or autopsy. Massive hemorrhage in the 
cortex practically always results in rapid 
fatality regardless of treatment. 
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Occasionally following head injury signs 
of localized pressure persist and do not 
clear up after a reasonable period of 
observation and treatment. The possibility 
of the presence of subcortical clot should 
be suspected when this occurs and surgical 
exposure of the involved area is indicated. 
It is impossible to know preoperatively 
whether the condition is due to a subdural 
clot or subcortical accumulation of blood. 
Extradural bleeding may be responsible 
for the signs. Therefore, at operation if 
neither an extradural nor subdural clot is 
found, careful inspection must be made of 
the cortex. A subcortical clot will manifest 
itself by a bulging in the involved area and 
a dark discoloration of the brain surface. 
In the presence of these findings the cortex 
should be incised. Large single clots are an 
unusual condition but should always be 
suspected when signs of localized pressure, 
such as motor weakness, Jacksonian sei- 
zures and aphasia persist. The following 
case very well illustrates the condition: 


Negro male laborer, 
Hospital No. 


Case vu. M. H., 
aged twenty-six. Employees 
89781. 

The patient was admitted to the hospital 
April 21, 1935, several hours following an 
automobile accident. He was profoundly un- 
conscious on admission and in extreme shock. 
He did not react from shock until eighteen 
hours had elapsed. During this period com- 
plete right hemiplegia appeared accompanied 
by motor aphasia. Left subtemporal decom- 
pression was done under novocaine anesthesia. 
No clot was found either extradural or sub- 
dural. The brain was edematous and bulged 
into the dural opening. Galea and skin were 
closed with silk. Some improvement in the 
general condition followed decompression but 
hemiplegia and aphasia were unchanged. 
After two weeks, during which time dehydra- 
tion and spinal taps were continued, it was 
determined to turn down a bone flap over the 
motor area. This was done under novocaine 
anesthesia. On exposure of the precentral 
gyrus there was marked induration, bulging 
and discoloration of the cortex. This was 
incised at its most prominent point and dark 
gelatinous old blood escaped, about 15 c.c. 
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The origin of the bleeding was not observed. 
There was a distinct leathery “feel” to the 
cortex, immediately adjacent, the remaining 
portion being quite normal in appearance. 
Closure of galea and skin was made with silk 
after the bone flap was fixed with silver wire. 
No drain was inserted. 

Within forty-eight hours the aphasia began 
to clear. The patient was discharged thirty-one 
days following craniotomy with complete 
recovery of speech and partial motor recovery. 
At this writing, two months later, there is 
remaining only moderate motor weakness. 
Otherwise the patient is in excellent condition. 


INTRAVFNTRICULAR HEMORRHAGE 


Intraventricular hemorrhage fortunately 
is rare. This condition practically always 
results fatally. These patients are in 
extreme condition on admission, pro- 
foundly unconscious with greatly elevated 
temperature. Marked bilateral general 
spasticity of the muscles is present. Exten- 
sive damage to the cortex Is necessary to 
produce this type of hemorrhage. Treat- 
ment should be symptomatic with the hope 
that the condition has been erroneously 
diagnosed. Death usually occurs very 
promptly, within the first few hours follow- 
ing injury. The condition can be diagnosed 
only at autopsy, but should be suspected 
when the signs just described are present. 
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Intelligent treatment of craniocerebra| 
trauma, a large proportion of which is 
hemorrhage, must be predicted on the 
proper diagnosis and localization. The 
point is to be emphasized that this can be 
reached only after careful and repeated 
neurological observation. Brain trauma is 
as much the responsibility of the neuro- 
surgeon as brain tumors, the one being an 
acute condition that demands neurological 
knowledge, the other chronic. There are 
many points, both in the diagnosis and 
treatment of head injuries, that may escape 
even the best informed general surgeons, 
the major portion of whose efforts are along 
equally important though different lines of 
endeavor. 


SUMMARY 


1. A simple classification of cranio- 
cerebral trauma is suggested. 

2. The point is made that serious, even 
fatal cerebral hemorrhage can result with- 
out demonstrable injury to the skull. 

3. Traumatic cerebral hemorrhage is 
classified anatomically. 

4. Various types of traumatic cerebral 
hemorrhage are discussed. 

5. Cerebral trauma is definitely the 
responsibility of the neurosurgeon, as much 
so as cerebral neoplasm. 
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S the title of this contribution 
A indicates, the subject has at least 
three major aspects: the medical 
(dermatologic), the forensic, and the indus- 
trial or economic. It is obviously impossible 
to do justice to all three in this relatively 
brief communication. For the discussion of 
the legal aspect alone would require a 
voluminous treatise, as each country, and, 
in the United States, each State, has its 
own laws covering occupational disease; 
thus from the legal viewpoint no discussion 
would be of more than local interest unless 
each separate law were given individual 
consideration. This paper is therefore con- 
fined, in the main, to the dermatologic con- 
siderations, including only certain generali- 
ties regarding the industrial and the legal, 
and the forensic issues are envisaged 
solely from the viewpoint of the physician. 
As regards the law: its formulation, 
revision, interpretation and enforcement, 
I necessarily adhere to the viewpoint of 
the dermatologist; and the suggestions 
which I shall make are those which, from 
this viewpoint, seem most likely to insure 
justice to the worker, to the employer, to 
the insurance carrier and to the community 
at large. Certain examples of imperfections 
of compensation law and its enforcement 
are cited to clarify specific points. These 
examples are chosen from my own experi- 
ence with the laws of New York State. 
Obviously, these examples cannot be valid 


in States or countries whose laws differ 
from those of my experience in regard to 
the specific points under discussion. 

To those who have not been in intimate 
contact with the subject, the revelation of 
the actual numerical and fiscal (economic) 
importance of occupational dermatoses 
must be staggering. 

The most accurate figures at present 
available in the United States show that 
occupational dermatoses constitute over 
65 per cent of all industrial disease.' The 
estimated loss per annum is over 4,000,000 
dollars. And the United States seems to 
be no exception, for in England, Overton’s 
statistics state that in the year 1927, 
of 1349 cases of industrial compensable 
disease, 979, or approximately 72 per cent, 
were skin diseases. (Cited from Ref. 4.) 
Prosser White in England, and Oppenheim 
in Austria fix the incidence of occupational 
dermatoses at 15 to 20 per cent of all skin 
diseases.!2~'* These figures seem incredibly 
large, but in reality they are probably 
below the actual incidence; for I should like 
to venture the opinion that occupational 
skin diseases are not being regularly 
diagnosed and classified as such in the 
majority of large public hospitals and 
clinics of the country. In fact, to my knowl- 
edge, no official dermatologic diagnostic 
and classification list contains the heading 
“occupational dermatoses”’ or “industrial 
dermatoses.’”® 


* From the Second Medical Division of the French Hospital, (Director: Dr. Maximilian A. Ramirez.) 
+ I am greatly indebted to Referee L. B. Siegel and to Dr. Wesley Rogers for their constructive criticism. 
Dr. Louis Schwartz of the United States Public Health Service, Office for Dermatoses Investigation, has been 
kind enough to read this paper in manuscript and to make many helpful suggestions. He has expressed himself 


is being in accord with the views expressed. 
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It is, therefore, no exaggeration to state 
that, second to occupational accidents, 
occupational skin disease is one of the 
most important compensation problems of 
today. Despite this importance, an impor- 
tance increasing daily with the increase in 
the complexity of modern manufacturing 
processes and production methods, there 
is no medical school in which this aspect of 
medicine is adequately taught, no institute 
in which menufacturing processes and 
industry can be scrutinized and studied 
from this viewpoint; and few, if any, 
specialists who possess the necessary com- 
bined knowledge of dermatology and of 
immunology, as well as of industrial 
processes and hazards and of legal and 
economic matters; nor is there any institu- 
tion devoted to the training of such 
specialists.** Later in this paper I shall 
attempt to advance some constructive 
suggestions on this deficiency. 

Before entering into details, I want to 
repeat that my viewpoint throughout is 
that of the dermatologist; and that I 
believe that my opinions are arrived at 
without prejudice against or favoritism 
towards any of the parties or groups con- 
cerned, be they the employees, the em- 
ployers, the insurance carriers, or the state. 

In my experience with and consideration 
of the medico-legal problem of occupational 
skin disease, I have attempted to formulate 
for myself an ideal basic law, i.e., a law 
which seemed to hold the greatest promise 
of justice to all concerned. And it is this 
private and hypothetical “law,” and its 
comparison with the general tenor of 
existing law, which really form the basis of 
this communication. Of course a physician, 
and my knowledge and attitude towards 
these problems is necessarily always that 
of the physician, cannot pretend to the 
ability to formulate laws. However, I 
believe that compensation laws will ade- 
quately do justice to occupational derma- 
toses only when they are formulated with 
the advice and collaboration of competent 
dermatologists. So that, while I can hope 
to express only a medical opinion, I venture 
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nevertheless to submit this opinion in th 
form of a suggestion. 

It seems to me that the greatest gooc 
should be achieved under a general law 
worded approximately as follows: 


When an employee suffers from any skin 
condition, or from the sequelae of any skin. 
condition, in which his occupation can be 
proved, beyond reasonable doubt, to be, 
directly or indirectly, a causal or contributory 
factor, * such employee is entitled to compensa- 
tion commensurate with (a) the degree to 
which the occupation is responsible for the 
skin disease and/or its sequelae; and (b) the 
extent and duration of the skin condition 
and/or sequelae, the resulting discomfort, 
disability and/or disfigurement. Such employee 
is further entitled to the payment of the 
reasonable costs of adequate medical attention 
and treatment, administered through qualified 
physicians, hospitals, etc. of his own choice; 
and such employee is further entitled to such 
reasonable costs of investigation, and of 
expert testimony as may be necessary in order 
to substantiate his claim. 


In my experience, compensation laws in 
general not infrequently present some or all 
of the following outstanding imperfections: 


I. Limitation of compensation to certain 
specified dermatologic entities 


Any law which mentions specific names 
of diseases, requires for its interpretation 
and enforcement exact legal definitions of 
medical terms. Such incontrovertible defini- 
tion is often impossible in medicine. For 
example, very few dermatologists will 
today agree on the exact definition of 
“dermatitis venenata,” of “eczema,” or 
even of “‘dermatitis.”’ 

Furthermore, dermatitis venenata, di- 
rect infections of the skin (e.g., anthrax, 
tuberculosis), traumas (caustic and acid 
burns, etc.) are among the few skin condi- 
tions which the laws generally designate 
as compensable.+ This narrow limitation Is 


*Comparable to the “injuries out of and in the 
course of” of the accident compensation laws. 

+ In the United States only eleven states legally 
provide compensation for skin diseases. 
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bviously unjust, for it excludes from 

ympensation a large number of skin 

iseases which, in specific cases, may 
actually be of occupational origin. 

This last point may be illustrated by a 
number of cases in which I was recently 
called to the witness stand. 


A series of acne cases suddenly appeared 
in a factory in which a chlorinated pitch and 
paraffin compound was introduced in the 
process of manufacturing electrical condensors.*® 
The appearance and course of the eruptions 
made it clear to every dermatologist, and 
subsequently to the employees, the employers 
and the insurance company, that these were 
indisputable occupational acnes due to the 
chlorinated compound. The damage was evi- 
dent and the cause was undisputed. Never- 
theless, the insurance company saw fit to 
controvert the cases in the courts. They 
contended, justifiably perhaps under the New 
York State law then in force, that an acne 
was not a compensable skin disease. For the 
law specified only “dermatitis venenata” 
due to oils, acids, or alkalis, etc.* !% 


Even in my own necessarily limited 
experience, I have encountered numerous 
cases which could serve as additional 
examples here. I have seen a dermatitis 
herpetiformis brought on by an occupation 
entailing contact with fluorides and iodides. 
I have seen so-called “‘butchers’ pemphigus” 
due to an occupational infection; atopic 
dermatitis in a baker, caused to exacerbate 
by the inhalation of wheat flour. And, of 
course, all dermatologists know the fungus 
dermatoses which are prone to occur in 
such occupations as dish-washing, cooking, 
handling of fruit and vegetables, canning, 
soda “jerking,” and in literally hundreds 
of other trades and occupations in which 


*I do not know how this issue was ultimately 
settled. But I do know that I felt justified in stretching 
a point on the witness stand. I defined “‘dermatitis” 
is an “inflammation of the skin and/or its appendages”; 
and I explained that the sebaceous glands and hair 
follicles were appendages, invaginations of the skin; 
and that the acne was due to an inflammation of these 
structures, and was therefore a dermatitis in the wider 
sense of the word. And since the compound at fault 
was admittedly a poison, the acne was a dermatitis 


venenata, Q.E.D. 
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moisture, maceration, heat and perspira- 
tion play a réle.*”* And furunculosis, other 
pyodermas, and numerous other skin 
infections are often traceable, to a greater 
or less degree, to occupational skin damage 
through maceration and friction; or appear 
as sequelae of itching occupational derma- 
titis and scratching.? Furthermore, all der- 
matologists have seen patients suffering 
from sensitization dermatoses of long 
duration, due to the application of topical 
and other remedies employed for the relief 
of an original, clearly occupational skin 
condition. 

While it is evident that all the cited 
examples are cases of occupational skin 
disease and its sequelae, none of them falls 
into the categories specified as compensable 
under the majority of compensation laws, 
nor under the law of New York State as in 
force up to September 1, 1935.'8 

In my suggestion for amendment I have, 
therefore, avoided the limitation of com- 
pensation to certain specified dermatologic 
entities; and I have used throughout the 
general terms “any skin condition” and 
“skin disease.” 


II. Limitation of compensation to 
dermatologic entities caused by certain 
specified substances 


Any law which limits compensable skin 
diseases to those produced by “substances” 
must e€0 ipso be inadequate. For it ignores 
the occupational dermatoses produced by 
factors or agents which cannot be termed 


‘ 


“substances.” 

As examples, I need mention only occu- 
pational dermatoses due to exposure to 
light, those due to heat and cold, to rapid 
changes in temperature, pressure, etc., and 
to ultraviolet rays, etc. (Here I am exclud- 
ing, of course, the ordinary acute burns, 
freezing, etc. which are usually covered by 
the law under the heading of “trauma” 
or accident. I am referring to the rare skin 
conditions, such as lupus erythematosus 
acutus, hydroa vacciniforme, heat and 
cold urticaria, etc.) 
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But it is not the use of the word “sub- 
stances’’ which constitutes my main objec- 
tion. It is rather the listing of specified 
substances which seems to me to be the 
major imperfection in the law. For any 
list, no matter how long and how carefully 
compiled, must inevitably be incomplete. 
And this for two reasons: first, because the 
constant rapid advance in commerce and 
industry brings workers into contact with 
new substances and with the constituents 
and conditions of new or altered processes 
of production; and, second, because the 
modern and constantly increasing knowl- 
edge of allergy has proved that any and 
every substance can, through sensitization, 
become the competent producing cause of a 
dermatosis.24 In other words, the older 
concept at the basis of most compensation 
laws led essentially to the listing of primary 
irritants and poisons, whereas, in fact, a 
large proportion of the substances causing 
occupational dermatoses are ordinarily 
innocuous. As common examples, | need 
mention only the dermatoses reported to 
have been caused by wheat and wheat oil; 
silk and rayon; nickel and other metals; 
spruce, cocabola, mahogany and other 
woods; flowering plants such as chrysan- 
themums and primroses; fruits such as 
oranges and apples; animal products such 
as wool-fat and glue, etc.; and animal 
emanations such as feathers, horse dander 
and rabbit hair. A list attempting to 
include all substances of this type would 
have to be long without end, and it would 
still fall short. For, within the scope 
of the modern allergic concept, almost 
any and every substance could be capable 
of causing sensitization and subsequent 
dermatoses.?~* 

In my suggestion for amendment I have, 
therefore, avoided the use of the word 
“substances,” and have also avoided the 
limitation of compensation to dermatologic 
entities caused by certain specified sub- 
stances; and | have chosen the wording to 
state that the employee is entitled to 
compensation when his occupation can be 
proved, bevond reasonable doubt, to be a 
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causal or contributory factor in the produ 
tion of the skin affection. 


III. Specification of trades and occupation. 
which shall be entitled to receive com- 
pensation, by a listing of so-called 
“hazardous occupations.” This leads 
to the limitation of compensation to 
certain industries, trades and occupa- 
tions, and to the exclusion of all others 


Since the number of trades and occupa- 
tions which can produce dermatoses in 
susceptible (hypersensitive) individuals i 
necessarily equal to the existing number of 
trades and occupations, such listing i: 
obviously unnecessary. And, moreover, It i: 
certainly unfair to all workers in pursuits 
not included in the list. It does not seem 
necessary to clarify this statement by) 
further discussion, nor to drive it home by 
citing examples. 

For the reasons mentioned, I have, in my 
suggestion for amendment, avoided the 
listing of hazardous trades and occupa- 
tions; and have thereby avoided having 
certain trades and occupations legally 
designated as the exclusive producers of 
compensable skin diseases. 


IV. Limitation of compensation to those 
cases in which the occupation is the 
proved cause 


My criticism of this formulation of law is 
directed against the significance of “the 


proven cause.” There are many instances 
in which the occupation is not the sole 
cause, but a partial or contributory causal 
factor. In such cases, the employee should 
be entitled to some compensation, the 
amount of compensation to depend, of 
course, upon the relative importance of the 
occupational factor in the production of the 
skin disease. 

I admit that the adjudgment of this 
proportionate blame will often be difficult, 
delicate, and, in some cases, more or less 
arbitrary. Nevertheless, I feel that justice 
demands that this issue be faced. 
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The importance as well as the difficulty 
f such an adjudgment is probably best 
justrated by the following two examples. 
‘hese examples are by no means the 
ictures of isolated cases; they are typical 
ff a vast majority of occupational derma- 
coses. In fact, it is not exaggeration to say 
that they fairly represent the difficulty 
most frequently encountered by the physi- 
cian asked to pronounce judgment as to 
causal relationship in dermatologic com- 
pensation cases. 


Example 1. A young man, during his period 
of high school athletics, suffers occasional 
attacks of scaling and maceration between 
the toes; and, more rarely, groups of minute 
vesicles appear on the soles and on the fingers. 
These attacks are never severe or incapacitat- 
ing. But on one occasion, during a routine 
examination, a physician observes the presence 
of this dermatophytosis and dermatophytid, 
and prescribes for it. The condition continues 
in this mild form until the patient takes 
employment as a soda clerk. A short time 
after beginning this work, the patient’s entire 
hands are covered with crusting, oozing, 
fissured and scaly lesions; and are swollen 
tender and painful. His condition makes it 
impossible for him to continue at his work, 
and requires dermatologic treatment. 

Investigation with patch tests, etc. demon- 
strates no specific hypersensitivity to any 
of the patient’s occupational contacts. There 
are no pathogenic fungi to be found in the 
hand lesions; ‘but trichophyton fungi are 
demonstrable in the slightly macerated skin 
between the toes. The intracutaneous tri- 
chophytin test elicits ++-++ reaction. The 
dermatologic diagnosis is: dermatophytosis of 
the feet, with probable dermatophytid of the 
hands. Under treatment, the incapacitating 
condition clears up, only to return promptly 
each time the patient returns to his work as a 
soda clerk. 

At first blush, this case might not appear 
to be entitled to compensation. There is clearly 

pre-existing dermatophytosis at the basis 
the entire trouble. Compensation laws, 
likewise, often fail to recognize such cases as 
compensable. 

However, closer scrutiny and analysis bring 
out the following facts: (a) The original mild 
ondition from which the patient suffered 
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is so common that it can scarcely be considered 
pathologic (probably 90 per cent of adults 
in the U. S. have or have had mild forms of 
dermatophytosis or dermatophy tid); (b) during 
many years the patient’s dermatosis had 
remained quiescent, with no tendency to 
increasing severity; (c) the first severe attack 
began when the patient started to work at the 
soda fountain; (d) the condition cleared up 
each time the patient stayed away from his 
occupation, and it repeatedly got worse each 
time that he returned to his work (in itself 
presumptive evidence of occupational causa- 
tion); (e) it is known that such occupations 
as soda dispensing, entailing the constant 
contact with soap, dishwater, cleansers, etc. 
result in damage to the skin’s normal horny 
layer, to its fatty covering and to other protec- 
tive devices. This, together with the maceration 
which prepares a soil for the fungi, favors 
the appearance of dermatophytosis and 
dermatophytids. 

The sum of these considerations must make 
it clear that the patient’s occupation was a 
causative factor in the production of the 
incapacitating dermatosis. I therefore hold 
that justice demands at least partial com- 
pensation in this case and, of course, in all 
analogous cases. 

Example 2. A worker in a_ fur-dyeing 
establishment has been employed for many 
years in the handling of dyed furs. The skin 
has suffered no ill-effects from this work. 

One hot Sunday, he takes a long walk in a 
new pair of shoes which are a bit too tight. 
The friction, perspiration and maceration 
cause a flare-up of a pre-existing mild derma- 
topbytosis of the feet; and thus lead to the 
formation of a few minute, probably unnoticed 
dermatopbytid vesicles on the hands. He returns 
to his work on Monday and performs his normal 
functions on the job, coming into contact with 
only the substances which he has been en- 
countering regularly for years. But on this 
Monday he must have begun to become 
sensitized by the fur-dye; for, two weeks later, 
a typical severe eczematous dermatitis is 
present on his hands and forearms. (N.B. 
It usually takes from nine to fourteen days 
for a new eczematous sensitization to develop 
to a sufficient degree to cause the appearance 
of clinical manifestations’.) 

The patient is sent to a competent der- 
matologist, who immediately diagnoses: “‘der- 
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matitis venenata (probably caused by fur- 
dye).” A patch test with paraphenylendiamin 
is then applied. When this elicits a strongly 
positive response, the physician is convinced 
of the correctness of his etiologic diagnosis, 
and the case is classified as an open-and-shut 
“occupational dermatitis.” 

At first blush, this claimant would appear 
to be one entitled to full compensation. 
Compensation laws in general provide for 
such cases in this manner. 

However, closer scrutiny and analysis must 
bring out the following facts: (a) the patient 
had been working with paraphenylendiamin 
for years with impunity; (b) the sensitization 
had begun on the day following the flare-up 
of an independent, pre-existing fungus affec- 
tion; (c) it is well known that such flare-ups 
of fungus dermatoses tend to favor the produc- 
tion of new skin sensitizations to external 
contact substances, either by providing portals 
of entry to the sensitizing agent, or by produc- 
ing a heightened tendency to sensitization 
in some unknown, immunologic manner. It 
must be evident, therefore, that the patient’s 
occupation is here not the sole actual cause 
of the incapacitating dermatosis; and that the 
pre-existing dermatophytosis must be regarded 
as a strongly contributory factor.*75 

After due consideration it seems self- 
evident that justice demands not full, but 
only partial compensation in this case and in 
cases of this type. 


These two representative examples 
clearly illustrate the dermatologist’s com- 
mon quandary. For, under the usual com- 
pensation laws, he is regularly called upon 
to answer either Yes or No to the following 
form of question: “‘ Was the patient’s occu- 
pation (occupational contacts) the com- 
petent producing cause of the existing 
dermatosis?” A categorical Yes or No 
would, obviously, be an untruthful and 
unscientific answer, leading to a miscarriage 
of justice. 

At this point I wish to hazard the 
opinion that a Yes or No answer as to the 
cause of a disease is, in general, unscientific 
and medically incorrect. For diseases are, 
in almost all instances, the resultant of 
action and interaction between numerous 
factors and forces, all of which must be 
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considered as directly or indirectly con 
tributory or causal.* 

For these reasons, any law will prove 
inadequate if it specifies or implies that “th: 
occupation and/or its contacts must be th« 
cause of compensable skin disease.” 

I have, therefore, in my _ suggested 
amendment, chosen wording to cover al! 
cases in which the occupation is “directl\ 
or indirectly a causal or contributory factor.” 


V. Award of compensation without 
proof of the causal connection between 
the occupation and the existing dermatosis 


A compensation law which does not 
insist upon proper proof of occupational 
causality in each individual case must, in 
many instances, work injustice upon em- 
ployers and insurance carriers. And yet, 
compensation laws do not always recognize 
the fundamental necessity for demanding 
proof of cause and effect. For example, the 
law effective until September 1, 1935 in 
New York State did not clearly require 
that such proof be brought. It merely 
listed acids, alkalis, acids or oil, brick, 
cement, lime, concrete or mortar, and 
stated that cases of dermatitis venenata 
are compensable when occurring is persons 
engaged in occupations involving contact 
with the listed substances.'® 

The following are examples of the 
obvious miscarriages of justice possible 
under such a law: 


Example 1. A cement worker suffers from 
a dermatitis venenata. Under the law, this 
worker’s claim must be awarded full com- 
pensation, although his dermatosis may be 
proved due not to an occupational, but to a 


*It is today recognized as being scientifically 
incorrect to state that the tubercle bacillus is the cause 
of the disease tuberculosis. For, as is well known, 
almost every individual in a civilized community has 
been infected by the bacillus at one time or another. 
But the development of active tuberculous disease 
usually depends upon an unfortunate conjunction of 
predisposing and precipitating factors, such as the 
constitutional susceptibility or the environmental 
influences reducing resistance (undernourishment, 
exposure, trauma, non-tuberculous infections such as 
measles, etc.). These factors, then, plus the tubercle 
bacillus, are the causes of tuberculous disease. 


ew Series VoL. XXX, No. 3 


ome contact, such as hair-tonic, insecticide, 
r a plant in his garden. For, under the letter 
i the law, it is necessary for such a claimant 
-o prove only that his work brings him into 
ontact with cement and that he has a dermatitis 
venenata. 

Example 2. A young woman is engaged 
in an occupation involving contact with oils. 
She suffers from a dermatitis venenata of the 
hands. Under the law, she is entitled to full 
compensation, even when and if this dermatosis 
is proved due to such extra-occupational 
contact as, for example, a new cosmetic hand- 
cream, a new pair of dyed gloves, or a soap 
employed in washing her baby’ s diapers. 

Example 3. An operative in a_ nickel- 
plating establishment is necessarily exposed 
to nickel sulfate and to caustics. Even should 
his dermatitis venenata be proved due to the 
varnish on the steering-wheel of his car, or to 
the fish-glue he uses in pasting stamps in his 
collection, or to the dyed fur-piece of his 
lady-friend, the worker would nevertheless 
be entitled to full compensation just because 
he is employed in nickel-plating, thus has 
contact with alkalis, and has a dermatitis 
venenata. 


It might well be argued, in reference to 
any such cases, that the occupation could 
have been a contributory factor by playing 
a role in the production of sensitization. 
While not denying this possibility, I con- 
tend that justice demands that adequate 
proof be brought of the réle of the occupa- 
tional factor in each individual case; and 
that, if and when proved, the relative 
importance of such occupational factor be 
evaluated and considered in the award of 
the compensation. 

In view of the foregoing considerations, 
my suggestion for amendment states that 
the employee is entitled to compensation 
only when “his occupation can be proved, 
beyond reasonable doubt, to be, directly 
or indirectly, a causal or contributory 
factor” in the production of the dermatosis. 
My suggested amendment also provides 
that “the compensation be commensurate 
with the degree to which the occupation is 
responsible for the skin disease.” 


All the foregoing represents merely the 
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necessarily limited viewpoint of a specialist 
in dermatology. I fully recognize that 
the simple writing down of such an abstract 
ideal is comparatively easy. Its practical 
realization through the formulation, enact- 
ment and enforcement of a compensation 
law designed along these perhaps Utopian 
lines is surely beset with countless and 
perhaps insurmountable difficulties. Some 
of these difficulties are surely beyond my 
knowledge; but I can clearly see medical 
obstacles to the proper enforcement of such 
a law under present general conditions. 

Strictly from the dermatologic view- 
point, the greatest obstacle I see today is 
that we dermatologists do not yet possess 
the necessary and highly specialized knowl- 
edge required for the equitable judgment 
of the causal connex in cases of occupational 
dermatoses. In order to pronounce fair 
judgment, the dermatologist must have an 
exhaustive knowledge not only of the 
medical aspects of his specialty, but also 
of the substances and conditions to which 
employees are exposed while at work. 
Furthermore, he must be fully familiar 
with the substances and conditions to 
which these employees are exposed while 
away from work. He must then possess a 
mastery of the investigative technique 
necessary to determine the probable réle 
of a suspected substance in the causation 
of the dermatosis under consideration. '* 

In cases of dermatitis of the contact 
type, this technique consists of two main 
forms of approach: (1) the patch test; 
(2) the empiric procedure of avoidance and 
renewal of contact. 

Unfortunately, neither of these methods 
is infallible. The results of both should 
be evaluated jointly and only in conjunc- 
tion with all other evidence, such as, 
whether or not fellow-workers are similarly 
affected, the exact nature and duration of 
the exposure, the type of substances to 
which the patient has been exposed, the 
appearance of the eruption, the site and 
the time of the first manifestations, the 
patient’s history, the appearance and state 
of the skin preceding the eruption, etc. 
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The patch test is incomparably the most 
useful and serviceable of present methods 
for determining the cause of an occupa- 
tional dermatitis of contact type.* But, 
putting it briefly, the drawback is that a 
positive reaction is not always conclusive 
proof that the substance has caused the 
dermatitis; nor is a negative reaction con- 
clusive proof that the substance may be 
exonerated. 

“False positives” are usually caused 
either by application of test-substances in 
too strong a concentration; or by the 
existence of a polyvalent hypersensitivity 
in which the skin is sensitive not only to 
the cause of the dermatosis, but to other 
substances as well; or because the hyper- 
sensitivity demonstrated by the test was, 
in fact, acquired independently of the 
hypersensitivity at the basis of the derma- 
tosis under investigation. 

“False negatives” are usually due to the 
fact that the patch test never fully repro- 
duces the actual conditions of contact, 
which may have included such adjuvant 
factors as friction, heat, maceration, repeti- 
tion of contact, etc.; or to the fact that the 
actual site of the hypersensitivity is not 
touched by the test, since certain areas of 
the skin may be hypersensitive while 
others are not; or to the fact that, at the 
time of testing, the patient may be in a 
generally hyposensitive or refractory state 
which so often follows the outbreak of a 
dermatosis. 

The empiric procedure of avoidance and 
renewal of contact is often useful. In fact, 
many a patient’s history contains pre- 
sumptive evidence of the occupational 


* The technique of the patch test is now too well 
known to require description here. Although scarcely 
five years have elapsed since its introduction into 
general usage in the United States, it is now almost 
universally employed by dermatologists. The reader 
desiring details of the patch test technique, etc. is 
referred to Reference 10 and to the numerous later 
articles on the same subject. 

t Any positive skin test proves only that a particular 
area of skin is, at the time of application, sensitive to 
the substance applied. A negative skin test proves 
only that a particular area of skin is, at the time of 
application, nonsensitive to the substance applied. 
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nature of the complaint. In such cases th 
patient has noticed, even before consultin, 
the physician, that his skin conditio: 
improves when he stays away from hi 
work, and then recurs or exacerbates whe: 
he returns to the job. 

However, the method of deliberat 
exposure for the sake of testing has it 
distinct limitations. For this form of testin; 
is often prohibitively time consuming, as it 
necessitates waiting for the dermatosis t 
heal before undertaking the renewed expo- 
sure. Furthermore, a renewed test contact 
necessarily exposes to the risk of a renewed 
outbreak of the dermatosis; which is 
certainly, to say the least, questionable 
procedure. Aside from such practical dif- 
ficulties, the results of even this drastic 
test are not infallible. Here, too, there may 
be encountered “false positives’? and 
“false negatives.” 

The “false positives” are due usually 
to a polyvalent hypersensitivity; or to a 
reaction of skin areas previously damaged 
and through this previous damage rendered 
pathologically but non-specifically suscept- 
ible to irritation by factors which may have 
no relationship to the original cause. 

The “false negatives” are usually due to 
the hyposensitive, anergic or refractory phase 
previously referred to; or to a spontaneous 
reduction in sensitivity representing, in 
effect, an immunity achieved for some 
unknown reason and in some unknown 
manner; or, not infrequently, the patient 
is exposed to conditions which are seem- 
ingly identical with those of the exposures 
producing the original dermatosis, but 
which are actually altered by some change 
in the occupational factors determining 
the skin hazards. 

These few remarks have surely served to 
suggest the difficulties to be encountered at 
every step in the field of occupational 
dermatology. The complications and subtle- 
ties of the problems are such that the find- 
ing of causes and the evaluation of the 
proportionate role of each contributory 
cause require the knowledge of specialists 
within the specialty. It must be granted 
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aat such a high degree of specialization is 
ire today. 

I believe, nevertheless, that the equitable 
.djudication of many compensation derma- 
oses imperatively demands that the ulti- 
nate causal factors be discovered, and that 
he proportion of blame of each factor be 
determined. And since this requires the 

services of a large number of highly trained 
specialists, it will be necessary to develop 
them.'$ 

How and where can such specialists best be 
developed? In the medical schools (primar- 
ily the postgraduate schools) and in institu- 
tions devoted to the study and management 
of occupational diseases. 

Such institutions devoted to occupa- 
tional skin diseases seem necessary, not 
only in relationship to the proper function- 
ing of the amended compensation laws, but 
for many other reasons. These institutes 
would not only train specialists, but they 
would constantly, in laboratory as well as 


in clinic and in hospital, be working toward 
better understanding of sensitization phe- 


nomena, and toward improvements in 
diagnosis, prophylaxis and therapy. 

Institutes of this kind would not be an 
extravagance. On the contrary, I am con- 
vinced that they would rapidly repay the 
original investment, become self-support- 
ing, and eventually prove to be of great 
saving to employers and to the community 
at large. For, through hospitalization and 
the best methods of therapy, the period of 
disability and the costs of medical ser- 
vices and treatment would be materially 
diminished and perhaps cut to a half or to 
even a smaller fraction of the costs under 
the present system. 

Furthermore, incalculable savings would 
be effected through the development of 
scientific prophylaxis. This prophylaxis 
would be achieved mainly along the two 
following lines: (1) the study of “industrial 
processes and the skin hazards involved, 
with the object of eliminating, as far as 
possible, those conditions, procedures and 
substances which are most likely to cause 
dermatoses; (2) the proper selection and 
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rotation of employees, with the object of 
excluding from hazardous positions indi- 
viduals a priort most likely to become 
sensitized, and also of controlling and 
abbreviating the periods of exposure to sen- 
sitizing procedures and substances. (For 
further details, see Ref. 4.) 

Whereas I have long been urging the 
necessity for such an institute, | am by no 
means the sole sponsor of this idea or 
ideal. Many have been striving in this direc- 
tion. The Division of Industrial Hygiene 
of the New York State Department of 
Labor has for many years been working 
towards this goal. The United States 
Government has already established an 
Office for Dermatoses Investigation, which 
has undertaken to develop at least one 
aspect of this problem in an admirable 
fashion. This office has recently investi- 
gated a large number of industries and 
their processes as causes of occupational 
dermatoses; and the publications of Louis 
Schwartz and his collaborators are supply- 
ing a growing fund of essential information. 

But not only the Federal and State 
Governments but also progressive private 
industries are aware of the need for organ- 
ized study of industrial hazards. For 
example, last February the E. I. Dupont 
de Nemours Company established the 
Haskill Laboratories near Wilmington, 
Del. This laboratory has as its object the 
study of the effects on the human system 
of the products and processes of the Dupont 
Company. 

Another most promising step in the - 
direction is the recent formation of 
Committee by the Section of ne A 
of the American Medical Association. This 
Committee with Dr. Harry Foerster as 
Chairman has as its object the formulation 
of suggestions for improvements in the 
study and management of occupational 
dermatoses. 

In this paper, I have merely attempted 
to set forth my personal viewpoint of an 
ideal compensation law covering derma- 
toses; and also my conception of how such 
a law could best be administered. I can 
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only hope that these tentative suggestions 
may, after correction and revision by more 
competent authorities, perhaps find partial 
acceptance. However, should this hope 
not be realized and should my suggestions 
do no more than excite thought and 
stimulate further discussion of the medico- 
legal problems in occupational dermatoses, 
I shall feel that this communication has not 
been entirely futile.* 
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*In attempting to limit this contribution to the 
space allotted, I have omitted discussion of certain 
important aspects of the problems of workmen’s 
compensation. 

I agree heartily with Brahdy that among the chief 
medical problems of a workmen’s compensation bureau 
are: 

1. Medico-legal. How to make available to the 
referees a complete medical record and impartial and 
clear opinions for payment of compensation in all 
cases. 

2. Clinical. How to obtain for all those injured or 
suffering from industrial disease the same high stand- 
ards of treatment now accorded to some of them. 

I am also in complete accord with Brahdy in 
recognizing that, under the workings of the present 
law, physicians asked to give testimony are inevitably 
exposed to influences which only the superhuman 
could be expected to resist. I believe that in the majority 
of cases, physicians giving testimony are, at present, 
dependent, in one way or another, upon the insurance 
carriers for fees or for regular salaries. On the other 
hand, the physician giving testimony is occasionally 
dependent for his fee upon the claimant or upon the 
award of compensation. In either case, it would be a 
great deal to expect completely objective testimony 
of such a witness. 

Furthermore, I hold it to be particularly true in the 
case of dermatoses that by no means all compensation 
cases are being accorded the best possible treatment. 

Brahdy’s suggestion for the solution of both of these 
problems by means of the supervision of treatment 
by the medical department of the Compensation 
Bureau, analogous to the present supervision of the 
determination of disability, certainly merits serious 
consideration. However, it is my belief that boards 
of specialists appointed to be of assistance to the medical 
department of the Compensation Bureau would be 
essential; or would, at any rate, greatly facilitate the 
dispensation of just awards. 

(For an excellent and detailed discussion, see 


Ref. 19.) 
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. In Subdivision 2 of Section 3 of the Workmen’s 


Compensation Law, Chapter 67 of the Con- 
solidated Laws of New York State, to September 
I, 1935, the portion applying to the compen- 
sability of dermatosis was worded as follows: 
“Occupational Diseases. 
Compensation should be payable for disabilities 
sustained or death incurred by an employee 
resulting from the following occupational 
diseases: 
Column One. Column Two. 
Description of Disease. Description of Process. 
I. not pertinent a 
2. to skin diseases 3. 
etc. etc. 
etc. etc. 
27. Dermatitis (vene- 27. Any process in- 
nata). volving the us 
of or direct con- 
tact with acids, 
alkalies, acids or 
oil, or with brick, 
cement, lime, con- 
crete or mortar 
capable of causing 
dermatitis (venen- 
ata).” 
[For Remainder of References see page 550.] 
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HEMANGIOMATA OF PERIPHERAL NERVES 
WITH REPORT OF A CASE OF CAVERNOUS HEMANGIOMA OF THE SCIATIC NERVE 


FRANK H. Purcett, m.p. AND E. §. GurpjiAn, M.D. 


DETROIT, MICH. 


volving peripheral nerves are very 

rare. A careful review discloses but 4 
cases in the literature. Before entering into 
a discussion of this meager subject we will 
first present a case that came to our 
attention. 


blood-vessel tumors in- 


CASE REPORT 


S. D. was first seen on September 3, 1932, at 
the age of twenty-one months. The mother 
noticed a left-sided limp and apparent tender- 
ness in the left buttock. 

History. The patient is the first baby in the 
family. She was delivered normally after ten 
hours of labor. The child began sitting up at 
the age of six months and walked at fourteen 
months. At first the act of walking seemed 
normal but later it was evident that the child 
would not take a full stride with the left leg 
and when sitting would take the weight off the 
left buttock. In June, 1932, the mother noticed 
that the child limped on the left side; also 
when bathing the child an apparent tenderness 
in the left buttock was evident. Up to the first 
visit there had been no serious illness and ex- 
cept for the left lower limb the patient had 
normal development and nutrition. 

Examination. The patient walked without 
a limp at this time. There was evident tender- 
ness of the left buttock on pressure. This region 
was definitely fuller than the right side and it 
seemed more flaccid. Palpation revealed a 
band-like resistance in the region between the 
trochanter and the ischial tuberosity on the 
left side. There were no visible atrophies. 
Sensation in both lower limbs was apparently 
normal. Reflexes were preserved throughout. 
There was no difference in the activity of the 
Achilles’ jerks on the two sides. Roentgen 


examination was negative for bone and joint 
pathology in the region of the left hip and 
lower spine. 

Course. The patient was kept under obser- 
vation and in January, 1933, the roentgen 
examination was again normal. A von Pirquet 
test was negative. The condition in the left 
hip had not appreciably changed in this three- 
month period. In February, 1933, because the 
pain was a little more marked, immobilization 
was advised and brought about by a plaster 
hip spica. On March 24th, the spica was re- 
moved with evident marked improvement with 
reference to subjective symptoms until July 
when she again became irritable and com- 
plained of soreness in the left buttock. At this 
time (four months after the cast was removed) 
there was a slight atrophy of the left lower 
limb. The mid left thigh was 34¢ inch smaller 
than the right thigh and the left calf was }4 
inch smaller than the right. The band-like 
resistance in the region between the trochanter 
and the ischial tuberosity was still there and 
had not appreciably grown in size but on 
palpation it was very painful. In view of the 
local tenderness and beginning atrophy in the 
lower limb, exploration of the sciatic nerve in 
its course between the ischial tuberosity and 
femur was advised. 

First Operation. Through a curved incision 
over the left gluteal region the gluteus maximus 
was exposed and the muscle fibers separated 
to expose the sciatic nerve. The nerve for 
about 2 inches was definitely swollen and 
presented on its surface several bluish cysts, 
which appeared to separate the various bundles 
of the nerve. On an attempt to dissect out some 
of this tissue much bleeding was encountered. 
A piece of tissue was removed for microscopic 
examination. No attempt at neurolysis was 
made at this time. The incision was closed in 
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layers and a plaster cast applied to place the 


limb at rest. 


Microscopic diagnosis was cavernous heman- 


DECEMBER, 192 


Several small cysts with dark yellow flui 
content were also seen along the surface of th 
exposed nerve. With a sharp knife a neurolysi 


Fic. 1. Operative findings showing presence of bluish black growth tissue growing between interstices of nerve 
bundles. Several cyst-like dilatations were found all along surface of nerve. 


gioma. 

The patient was seen in August, September, 
October and November and showed a definite 
improvement in the soreness in the left but- 
tock region; there was improvement in the 
walk and general demeanor, all of which could 


be explained on the basis of decompression of 


the nerve at the site of pathology. With the 
benefit of the microscopic findings and the fact 
that we were dealing with a benign tumor it 
was suggested that a second operation was 
advisable in order to remove as much of the 
tumor as possible without injury to the sciatic 
nerve. 

Second Operation. On January 22, 1934, 
through a longitudinal incision the left sciatic 
nerve was exposed for 6 inches. Just above the 
ischial tuberosity the nerve was normal. Just 
below the gluteal fold the nerve again became 
of normal texture but between these two 


regions for 2 to 3 inches the nerve was twice 
its normal size and was permeated with dark 
blue tissue that separated the nerve bundles. 


was effected beginning above the pathology. 
The pathological tissue was then carefully 
dissected away and removed practically in its 
entirety. We felt that we did not injure the 
sciatic nerve during this procedure. The inci- 
sion was closed in layers. 

Following operation neurological examina- 
tion showed no sensory changes in the sciatic 
distribution on the left. The Achilles tendon 
jerk was also present. The patient has been 
seen on numerous occasions since this second 
operation and shows almost complete recovery. 
The tenderness in the left buttock has com- 
pletely disappeared and the walking and run- 
ning gait of the child has been perfectly nor- 
mal. There is also marked improvement of the 
atrophy. 

Comment. It is evident from the history 
and management of this case that hemangioma 
of the sciatic nerve was not suspected before 
operation. In fact the patient was at first 
treated as a suspicious case of bone and joint 
disease. The apparent amelioration of her 
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ndition following immobilization is difficult 

explain except by mere resting of the limb 

ith consequent lack of traction on the nerve. 
As one reviews the case in retrospect, it is 
evident that on the basis of local tenderness 
nd suggestive tumescence in the course of the 
sciatic, exploration could have been effected 
much earlier. 

This patient has been carefully examined for 
possible hemangiomas elsewhere in the body, 
including the optic fundi, but no such changes 
been noted. 


DISCUSSION 


Hemangioma arising within the struc- 
tural elements of a single peripheral nerve 
is rare. Multiple hemangiomata of the 
nervous system including peripheral nerve 
involvement have been described more 
frequently and form the basis for the ex- 
cellent contribution to the subject by 
Rinaud. Hemangioma involving a single 
peripheral nerve has been described in 4 
cases. Sommer described a _ cavernous 
hemangioma involving the posterior tibial 
nerve. In his paper he also discussed a case 
by Sato involving the median nerve at the 
elbow. Schutze has described a hemangi- 
oma of the posterior tibial nerve. Stewart 
and Bettin had a case of generalized 
hemangiomatosis involving the sciatic 
nerve and its branches. This case is another 
example of sciatic blood-vessel tumor. 
With the exception of the median hemangi- 
oma 4 of the 5 cases described have 
involved nerve trunks in the _ lower 
extremities. 

The descriptions of these various cases 
are not sufficiently uniform to be of help 
in the establishment of a diagnostic 
syndrome. The 2 cases of posterior tibial 
nerve involvement showed uniform tume- 
action in the general course of the nerve on 
he lateral aspect of the ankle. They were 
oth painful on palpation and one finally 
»ecame spontaneously painful. The neuro- 
ogical examination in both cases was 
aeager and is of no help in showing 
osterior tibial dysfunction. However, even 
n the presence of positive neurologic 

rguments pointing to implication of a 
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given nerve the possibility of an extra- 
neural invading mechanism causing the 
neurological findings cannot be denied. 


Fic. 2. Photomicrograph of tissue removed at operation. 
Definite endothelial proliferation is seen through- 
out. Cavernous spaces lined by endothelium justify 
diagnosis of cavernous hemangioma in this case. 


The case of Stewart and Bettin with 
extensive involvement of the sciatic and 
its branches had been diagnosed pre- 
operatively as a sciatic nerve disease on 
the basis of tumefactions palpated along 
the nerve trunk and evidences of dysfunc- 
tion in the distribution of nerves involved. 
The hemangioma of the median nerve 
showed referred pain in the median dis- 
tribution of the hand, but here again the 
possibility of an invading mechanism 
involving the nerve at the elbow could not 
have been ruled out preoperatively. In 
this case there was local tenderness along 
the course of the sciatic between the tro- 
chanter and the ischial tuberosity. There 
was also some tumefaction on palpation. 
The neurological examination showed no 
evidences of involvement of the sciatic 
nerve except for a very slight generalized 
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atrophy of the leg. Therefore, it seems 
apparent that in the majority of cases the 
diagnosis can be verified only by operation. 

The position of the tumor in this case 
might suggest a close relationship to blood 
supply of the sciatic in that the nerve 
received its nutrient artery in this region. 
However, the involvement of the posterior 
tibial nerve near the ankle (in other cases) 
refutes the argument that such angiomata 
may be expected to occur at or near the 
region where larger nerve trunks receive 
their nutrient vessels. It is interesting to 
note that in 4 of 5 cases the age was under 
fifteen. Sato’s patient was fifty-five years 
old. The predominance of youth suggests a 
congenital etiology. Trauma has not been 
of significance in the development of the 
tumor. Certainly in no case studied was a 
mention made of this point. This, however, 
does not eliminate trauma as a possible 
inciting factor for growth in a quiescent 
and potential blood-vessel tumor. 

In this case the prognosis seems very 
favorable. In the case of Stewart and Bettin 
amputation was resorted to. In those with 
posterior tibial involvement the follow up, 
although short, points to good recovery. 
In the case of median nerve involvement 
there is little said about developments 
after operation. 

With the meager amount of material on 
hand one of several methods of treatment 
may be resorted to. On exposure of such a 
lesion the nerve should be carefully in- 
spected both below and above the site of 
pathology. Good exposure through an 
appropriate incision, however long, is 
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very important. If it is possible, as in thi 
case, a neurolysis may save a large amour 
of nerve tissue and at the same time allo 
the operator to remove all or most of tl 
pathology present. We feel that th: 
should be tried in every case if possible: 
later with the aid of microscopic examina- 
tion more drastic surgical procedure ca: 
easily be effected, if necessary. If the enti: 
cross section of the nerve trunk is involved, 
section of the nerve above and below th 
pathology is essential. This may be fol- 
lowed by end-to-end suture or suture b 
transplantation, if it is impossible to 
approximate the nerve ends for end-to-end 
suture. 


CONCLUSIONS 


1. A case of cavernous hemangioma of 
the left sciatic 1s described. 

2. Hemangioma as a pathological possi- 
bility should be kept in mind when masses 
are felt along the course of the larger nerve 
trunks. 

3. Exposure of such a condition early 
may obviate serious postoperative disa- 
bility. In the early case it may be possible 
to extricate the tumor tissue through a 
simple neurolysis. 
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GIANT INTRACANALICULAR FIBROADENOMYXOMA 
OF THE BREAST 


H. Smirx, 


Pathologist, City Laboratory 
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resume of case 
intracanalicular 


HE exhaustive 

reports of giant 

fibroadenomyxoma of the breast, 
presented of recent date by Doctors 
Lee and Pack,! makes it impertinent at 
this time to again review the subject. 
It is sufficient to say that since the first 
report of Johannes Miiller in 1838 only 
107 cases have been recorded up to 1931. 
Two such bizarre lesions which have 
recently come into this laboratory have 
stimulated my interest in the subject and 
the obvious infrequency of this neoplasm 
seems to justify additional reports. Such 
is the object of this communication. 


Case 1. Mrs. O. L. H., aged forty-four. 
(Dr. R. B. Miller.) 

Past History: Health throughout childhood 
was excellent. At twenty-eight years of age 
she contracted typhoid fever, which subsided 
after eight weeks without complications. She 
had but one pregnancy terminating in a still- 
birth at six and one-half months. Menstruation 
was regular and of the twenty-eight day type. 

Family History: Except for one brother who 
was operated on for gastric ulcer, no history 
of organic lesions was obtained in the parents, 
the seven sisters or the three brothers. 

Present Illness: At the age of thirty-four, 
ten years previous to the present admission, 
the patient by accident discovered a lump of 
one inch diameter in the left breast. This 
caused no particular worry until July of 1931, 
when she was aware of distinct “soreness” 
in this breast. Again in October of the same 
year the pain returned. During this three 
month interval there was progressive enlarge- 
ment of the tumor, with gradual distention of 
the skin to the size of a large orange. At no 

‘Lee, B. J., and Pack, G. T. Giant intracanalicular 
ibroadenomyxoma of the breast. Am. J. Cancer, 15: 
2583 (Oct.) 1931. 


time was there bleeding from the nipple, nor 
a pain relationship with the menses. The 
mass as it grew became tender, the skin in- 


Photograph of gross specimen, giant 
intracanalicular fibroadenomyxoma of breast. Tumor 
is totally encapsulated; when incised gelatinous grape- 
like polypi bulged beyond capsular limits. 


1. Case 1. 


Fic. 


flamed and the family physician immediately 
before admission pierced it with a trochar. No 
pus was obtained and the patient accordingly 
was referred for surgery. She was admitted to 
the Camden-Clark Hospital December 3, 1931. 

Physical Examination: The patient is a short, 
fat, ruddy faced woman, seemingly in excellent 
health, without apparent changes in the cardio- 

vascular, respiratory, neuromuscular or joint 
systems. The Wassermann and Kahn reactions 
are negative. The right breast is fatty and 
pendulant, without tumor nodules. 

The outer upper quadrant of the left breast 
is a dusky red, and protrudes well above the 
surface. The overlying skin is tense and shiny 
but is not fixed to the underlying tumor mass 
which feels like a good sized orange. Because 
of local tenderness an exact definition of size 
and shape is precluded, but it is learned that 
the tumor is hard, quite discrete, and movable 


No axillary or supraclavicular glands are 
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palpable. There is a trochar puncture wound in 
the most prominent point. 
Diagnostic impression: Tumor of 


breast, 


Fic. 2. Low power photomicrograph from tumor of 
Intracanalicular effect is obvious while 


Figure 1. 
stroma shows hyalinization 


patchy myxomatous 
along one side. 


probably sarcoma. 

Operative Note: December 4. Amputation of 
left breast by simple mastectomy. 

Surgical Pathology Record: Gross Description. 
(Fig. 1.) The specimen consists of the left 
breast with an elliptical skin attachment 
measuring 20 X 12 cm. In the upper outer 
quadrant 2 inches from the nipple a fairly 
hard mass bulges into the skin, which has been 
punctured at this point. There is no inversion 
of the nipple; there are no muscles posteriorly; 
no glands are observed. The mass itself 
actually feels cystic. Upon section it is apparent 
that within the writer’s knowledge, this is 
the most peculiar breast specimen that has 
come into this laboratory. It is completely 
encapsulated, and there is no_ peripheral 
invasion. It has appearances both of colloid 
cancer and hydatidiform mole. Small grape-like 
cysts dangle into the cut surface by tiny fibrous 
stems which seem to originate from the hard, 
yet glairy, whitish yellow cortex. Some of the 
cysts just described are hemorrhagic, some 
are gelatinous, while others are filled with 
watery fluid. 

Microscopical. (Fig. 2.) The picture is 
benign. It has the general structure of an intra- 


Smith—Fibroadenomyxoma 


DECEMBER, 109 


canalicular adenofibroma with concomitan‘ 
myxomatous changes. 
Diagnosis: Giant 


intracanalicular fibr. 


Fic. 3. Case 11. Photograph of bisected breast showing 
huge encapsulated fibroadenomyxoma. This is more 
solid than that from Case 1 but its cystic spaces and 
cauliflower-like polypi are in evidence. 


adenomyxoma of breast. 

Case u. Mrs. D. M., aged thirty. (Dr. 
B. O. Robinson.) 

Past History: Pneumonia at twenty-three. 
She has had an operative correction for squint 
and perineal repair with other gynecological 
work, possibly uterine suspension, five years 
ago. Menarche was at fourteen; her periods 
have never been regular, ranging from every 
three to four months in early life, to each three 
weeks at the present time. She had one mis- 
carriage at nine weeks and two living children, 
both instrumental in delivery. The last baby 
was nursed from the left breast. 

Family History: A sister has had a breast 
tumor removed in the past year. This was a 
benign adenofibroma (personal communication 
from Grant Hospital, Columbus), but knowl- 
edge of new growth in other members of the 
family is lacking. 

Present Illness: The patient was unaware 
of right-sided breast disease until immediately 
after her last baby was born, in May, 1930, 
when an abscess necessitated drainage on the 
fifth day. The attending physician noted that 
when the inflammation had subsided a residual 
lump persisted. This was three years ago. 
During this past year the lump has grown, as 
the patient states, from the size of a marble 
to that of a grapefruit. It has pained a good 
deal. No bleeding from the nipple has occurred 
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ut she herself upon occasion has palpated 
oft spots in the growing mass. Blinding head- 
ches and transient loss of muscle power in the 


right leg and arm have been complained of 


-ecently. She was admitted to the Camden- 

‘lark Hospital October 26, 1933. 

Physical Examination: The patient is a 
small, undernourished, somewhat nervous 
woman who presents no unusual constitutional 
ibnormalities. The abdominal reflexes are 
iyperactive. There are no palpable glands. 
The left breast is a soft structure quite atrophic 
is compared with the right side which stands 
out abruptly. There is no indrawing of the 
nipples. A firm, tender tumor centrally placed 
with an expansion of 8 cm. is palpated in the 
right breast. The overriding skin is smooth, 
moderately tense but not attached to the 
underlying mass whose movements are limited 
chiefly by its bulk. The Wassermann and 
Kahn reactions are negative. 

Working Diagnosis: Tumor of breast (sar- 
coma?). 

Operative Note: Simple mastectomy, October 
27, 1933- 

Surgical Pathology Record. (Fig. 3.) The 
specimen consists of a breast which has been 
removed through an elliptical skin incision 
measuring 9 X 7 cm. Neither the nipple nor 
skin shows anything of unusual note. There is 
no pectoralis muscle attached. The skin and 
fascia ride freely over a solitary tumor which 
is now sectioned. Section reveals a bulky, 
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gelatinous specimen, completely encapsulated, 
presenting large incorporated clefts or cystic 
areas. These cystic cavities are encroached 
upon by polypoid projections. The measure- 
ments of the encapsulated neoplasm are 
8 xX 10 cm. From the general appearance 
this looks like a giant cystic intracanalicular 
fibroadenomyxoma. 

Microscopical Examination: Several sections 
were taken. The supporting stroma is com- 
posed of loose spindle and starlike cells with 
patchy myxomatous changes. Large com- 
municating acini are lined by high columnar 
cells. These acini harbor nipped off polypi, 
and their walls likewise show invaginations 
which are papillomata. One is dealing with an 
intracanalicular tumor, which is cystic, with 
myxomatous changes in the stroma. 

Diagnosis: Giant intracanalicular fibroad- 
enomyxoma. 


COMMENT 


Two additional cases of giant intra- 
canalicular fibroadenomyxoma of the breast 
are recorded. After three years there has 
been no recurrence in Case 1. Case 1 
cannot be traced. The salient pathological 
and clinical features so characteristic of 
this peculiar neoplasm are exemplified 
with remarkable similarity by the two 
cases reported. 


ECHANICAL obstruction in the 
M intestinal tube due to migrating 
gallstone is sufliciently rare to 
warrant the publication of the following 
case history and a brief consideration of 


the main features of this disease as they 
appear in the literature. 


Mr. J. M., aged fifty-four, relates that as 
a child he was always bilious but at sixteen 
years of age he improved and entered college 
weighing 164 lbs. During a period of eight 
years he suffered severe mental strain due to 
business reverses, and at thirty-one years had 
a severe attack of grippe which weakened his 
heart and caused his physician to pronounce 
a very bad prognosis. The following year 
financial worries caused another nervous 
breakdown. 

After a period of four or five years he 
improved and gained about 17 lbs. At the age 
of forty-two digestive disturbances again 
appeared and he suffered greatly from dis- 
tention and belching, bilateral coldness in the 
toes, and in the upper extremities, accom- 
panied by intense pain in the abdomen. He 
became faint and the circulation became very 
poor. There was a recurrence of these attacks 
about once a week or once in ten days. 

He consulted several competent gastro- 
enterologists without relief and for the last 
two years was under the care of two very 
experienced medical men. He took a large 
amount of bicarbonate of soda, but was 
troubled with indigestion and vomiting. His 
diet did not influence the condition. 

During a period of relief he took a trip to 
California but on his return the attacks 
recurred with increasing severity. He became 
so ill that a third consultant was called. 
Early one morning while in bed he had the 
sensation of something slipping under his 
right rib. Two months prior to his hospital 
entrance he attempted to open a large window 
in his office. Something gave way in his right 
side and he collapsed. He was hospitalized 
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but was in no condition for operation. At this 
time he was x-rayed, but no determination o! 
his abdominal condition was made. 

Nine days prior to his second hospitalization 
he had a very copious intestinal hemorrhage. 
He lost weight. His mental functions became 
impaired and it was with difficulty he recalled 
the names of his nearest friends. He became 
apathetic and progressively weaker. Clinical 
tests were being applied, the stomach had been 
washed out and test breakfasts administered. 

When I was called to see this man he was an 
emaciated, weak individual who had vomited 
quarts of intestinal material and whose bowels 
had not moved for days. His pulse was rapid 
and weak, temperature 101°F. It was very 
evident that the man had intestinal obstruc- 
tion, but just what the cause might be was 
not known, and a definite diagnosis was impos- 
sible in the condition in which I found him. 
It seemed that unless something radical were 
done, he was doomed to die. He was again 
hospitalized and on the following morning 
showed slight improvement. 

I did a laparotomy at 10 o’clock and as soon 
as I opened the abdomen I put my hand on 
the seat of the disturbance, finding an obstruc- 
tive portion of the intestinal tract at about 
the midpoint of the ileum. Here I found a 
yellowish stone about the size of a good-sized 
horsechestnut, showing through the thinly 
stretched intestinal wall. I did an enterotomy. 

The problem was then very clear and | 
immediately investigated the sub-hepatic 
region where there was a veritable mess due 
to a mass of adhesions and walled off cavities 
with friable bowel wall and inflamed omentum. 
A second stone approximately the size of the 
first was found deep under the liver in the 
right posterior abdominal fossa. Suitable 
drains were inserted and the abdomen was 
closed. 

The stone that was found impacted in the 
ileum was cuboidal, almost square, measuring 
30 mm. on a side. It weighed 13.1 gm. It is a 
smooth light yellow stone composed mainly 
of cholesterine, bile pigment and carbonates. 
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The second stone removed from under the 

ver was pyramidal with a 29 mm. base. There 
as a large smooth facet on the under side 
nd the upper end was blunt and dome shaped. 
“he lateral aspects were rough and nodulated. 
t weighed 8.6 gm. and was comprised of the 
ame constituents as the first stone. 

Following his operation the patient passed 
through a stormy period. He was delirious, 
pulse rapid and weak, and his temperature 
remained about 103°F. The drainage was very 
opious and the patient for many days was in 
semi-coma. He developed bilateral mumps 
which suppurated and necessitated incision. 
Repeated infusions were necessary and twelve 
days following his operation he developed 

bronchopneumonia with a temperature of 
104.5°F. He was discharged in fair condition 
after a period of two months and ten days, 
weighing 84 Ibs. He enjoyed a summer vaca- 
tion, regained all of his weight, returned to his 
former position in which he is now still active 
and influential. He is one of the most valued 
and important officials in the State Service 
and has been absolutely well and happy for a 
period of years. 


EXAMINATION OF THE LITERATURE 


I need not say that obstruction of the 
intestine due to gallstone is a rare condi- 
tion. Martin’s article,! which is indicative 
of the situation up to the year Ig12 as to 
the incidence of this complication of 
cholelithiasis, shows the following situa- 
tion: Edward-in his practice of medicine 
reported 250 cases up to the year 1910. 
Bradbury states that in three years in the 
Rochester Royal Infirmary there was but 
1 case In 50,000 patients. Robson states 
that in the four largest hospitals in the 
United Kingdom, for a period of twelve 
months in over 280,000 patients there 
were but 4 cases of obstruction due to 
gallstones. Bloodgood in the Johns Hop- 
xiIns Hospital Reports showed that of a 
total of 280 cases of obstruction, but one 
was due to this cause. Barnard collected 
83 cases in eight years in a total of 360 cases 
of obstruction; 3 patients recovered, 5 
died. Martin reports personal communica- 


? Martin, F. Intestinal obstruction due to gall stones. 
Ann. Surg., 


55: No. 5, 725 (M ay) 1912. 
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tions from 28 active surgeons and was 
able to collect 16 cases. They represented 
approximately 440,000 patients. Of the 
16 patients 11 died and 5 recovered, a 
mortality of 69 per cent. Two of the men 
who had the longest and most active 
careers had never seen a case. Six of the 
leading surgeons furnished 4 cases, with 
one recovery. 

A review of the recent literature (1932- 
1935) shows that in 1932 a total of nine 
articles appeared in the Index Medicus. 
In 1933, 11 articles were indexed, and 
in 1934, 7 papers were tabulated. The 
majority of these contributions described 
isolated instances of intestinal obstruction 
due to gallstone impaction. 

From a consideration of the literature 
existing today, certain well-known clinical 
facts are now perfectly evident and tenable. 
The stone usually passes or ulcerates 
directly through the wall of the gall 
bladder. It is possible for a large stone to 
pass through the dilated cystic and com- 
mon ducts in order to gain access to the 
intestinal tract. The stone does not always 
pass into the digestive system but as 
Elsner has reported in 1898 may ulcerate 
into the right kidney to be passed subse- 
quently through the urethra. Barroud 
reports a case in which 200 stones were 
passed through the urethra in eight days. 
Courvoisier reports 7 cases of urinary 
fistula accompanied with gallstones. They 
have ulcerated into the stomach and have 
been vomited, as in the patient described 
by Marshall, Hertmeyer and Swanton, and 
in several instances have ulcerated into 
the thigh. 

After the stone has entered the intes- 
tinal tract obstruction occurs in from 38 to 
50 per cent of the cases. Fifty per cent of 
the stones finally become arrested and 
produce perforation and peritonitis. The 
site of impaction is usually the lower ileum. 

In 52 cases, 33 occurred in the ileum 
and g in the ileocecal region; 8 were in the 
duodenum and 2 in the sigmoid. 

The stone may remain in the intestinal 
tract for a long time producing colic and 
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pain or it may be the cause of other forms 
of obstruction, like volvulus. 

The diagnosis of the condition, espe- 
cially after obstruction has occurred, Is 
usually uncertain. This form of ileus like 
the incidence of hepatic carcinoma is a 
sequel to neglected or undiscovered chole- 
lithiasis. It should not occur. 

The major number of patients are 
females. 

A great majority of the patients have 
been ill for a long period of time, many of 
them for months or years. They live 
through periods of well being and recru- 
descent attacks of indigestion, stomach 
upheaval and sporadic distention, with 
irregular periods of recovery. Many of 
them have had hepatic or gall-bladder 
trouble from infancy or adolescence, and 
all of the patients present themselves 
eventually with signs and symptoms of 
inconstant intestinal obstruction and are 
usually in a weakened or critical conuition. 

All of these patients should be thor- 
oughly x-rayed, as soon as they present 


This law has been most recently amended, and 
effective as of September 1, 1935 (the approxi- 
mate time of this writing), the legal definition 
of occupational disease is broadened by the 
addition of the following paragraph: 

“Column One. Column Two. 

28. Any and all occu- 28. Any and all em- 
pational diseases. ploy ments enumer- 
ated in Subdivision 
1 of Section 3 of 

this Chapter.” 
{N.B. Subdivision 1 
of Section 3 is a 
listing of hazardous 
occupations,” which 
includes nineteen 
groups containing at 


least the majority 
of trades and occu- 
pations.| 


To my legally untutored mind, it seems that this 
amendment fails to define “occupational dis- 


eases”’; in its very definition it simply reemploys 
the 


term “occupational diseases.” 1 should 
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themselves. Flat plates will often show th 
position of the obstructing stone and a 
Sickles and Hudson have demonstrate 
increasing numbers of patients who hay 
suffered from spontaneous internal biliar 
fistula will be discovered. In the referenc 
quoted? 30 such instances were cited, o 
which 16 were due to cholelithiasis. Th 
mortality as I have indicated is of neces 
sity very high. The continued irritation o 
the stone, the advanced age of the patients, 
the long-standing intoxication and _ the 
uncertain conception of the cause of the 
trouble run the risk close to 60 per cent 
In handling a case of this type one must be 
prepared and fitted to do varied abdominal! 
operations and be capable of controlling 
many intraperitoneal emergencies. Gall- 
stones, in the gall bladder, common duct 
or hepatic duct, intestinal perforations, 
bowel anastomosis may require attention. 
There may be one or more stones and there 
may be multiple obstructions. 


2 Am. J. Roentgenol., 31: No. 1 (Jan.) 1934. 


like to venture the opinion that this law still 
requires more precision as to what is meant by 
“occupational diseases,” before it can be inter- 
preted and before it can be enforced. There is a 
possibility that the legal definition will be given 
approximately according to my _ suggestion, 
i.e., that occupational diseases are those diseases, 
and/or the sequelae of those diseases, in which the 
occupation can be proved beyond reasonable doubt 
to be directly or indirectly a causal or contributory 
factor. 

It will be seen that this definition is closely analo- 
gous to that now actually in use in that part 
of the New York State law which refers to 
occupational accidents. In Section 2, Subdivision 
7, the definition given for occupational injury 
is as follows: “accidental injuries arising out of 
and in the course of employment . . . 

It might be feasible, therefore, to define occupa- 
tional disease as “disease arising out of and 
in the course of employment,” and to interpret 
this in essentially the same manner as is done in 
the case of occupational injury. 
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N opportunity has been afforded us 
to study the gross specimens of 
vertebral columns removed post 

mortem. The radiographs of the vertebrae 

removed were compared with the radio- 
graphic films taken during life. We sought, 
in particular, to estimate the value of the 
clinical-radiologic examination of the verte- 
bral column for the early detection of 
metastatic foci. 

The following summaries of several illus- 
trative cases are presented: 


Caser. M. K., aged fifty-two, had a radical 
amputation of the right breast for carcinoma 
(September 24, 1932). The specimen on micro- 
scopic examination was adenocarcinoma of the 
breast with metastasis to the regional lymph 
glands. A radiograph of the dorsal vertebrae 
(September 23, 1932) revealed a moderate 
kyphosis with slight wedging of the dorsal 
vertebral bodies. There was no evidence of a 
neoplastic process. The radiographic film of 
the lumbar vertebrae at this time revealed no 
destructive lesion suggestive of the presence of 
metastatic malignancy (Fig. 1). 

Post-mortem examination (November 1, 
1932) revealed carcinoma of the right breast 
with metastases to the bronchial, tracheal, left 
suprascapular and retroperitoneal lymph nodes 
as well as to the pleurae, liver, right adrenal, 
pancreas, sternum and vertebrae. Gross exami- 
nation of the column (Fig. 2) showed the third, 
fourth, fifth, seventh, eighth, tenth and 
eleventh dorsal and the first, second and fourth 
‘umbar vertebrae to be invaded by nodules of 
soft white tissue. The radiograph of the 
vertebral column (post-mortem specimen) dis- 
closed several of the larger macroscopic lesions 
(Fig. 3). This case illustrates that although 
clinically and roentgenologically no evidence 
of metastases is noted in the spinal column, the 
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gross anatomic examination may reveal diffuse 
involvement by tumor. 

Case ul. L. M., aged fifty-nine, had a trans- 
urethral prostatectomy performed July 20, 
1932. The specimen removed was diagnosed as 
an adenocarcinoma of the prostate. On Decem- 
ber 29, 1932 the patient complained of pain in 
the left shoulder and inability to abduct the 
left arm. The radiograph revealed a metastatic 
process involving the head, neck and proximal 
third of the shaft of the left humerus. The pa- 
tient received deep x-ray therapy. The right 
arm was injured on October 21, 1932; physical 
examination revealed marked ecchymosis at 
its upper inner aspect. The radiographic film 
of the right humerus showed a complete trans- 
verse fracture of the proximal third of the shaft 
(suspicious of metastases). The radiograph of 
the spinal column taken December 20, 1932 
revealed no definite evidence of a metastatic 
neoplastic process. Approximately one year 
later (November 9, 1933) examination dis- 
closed paralysis of the muscles of both legs. 
There was evidence of an incomplete transverse 
myelitic process at about the mid-dorsal level 
of the spine. No radiologic examination of the 
spine was done at this time. A radiograph of 
the abdomen (November 24, 1933) disclosed a 
compression of the second lumbar vertebra. 
The patient died December 14, 1933. The 
postmortem examination showed an adeno- 
carcinoma of the prostate with diffuse metas- 
tases to the vertebral column, humeri, sternum, 
ribs and regional lymph nodes. The vertebrae 
were almost entirely studded by metastatic 
tumor, yet no evidence of any metastasis had 
been seen radiologically one year previously. 

Case ul. B. F., aged thirty-five, com- 
plained of pain in the epigastric region, nausea 
and vomiting for ten weeks. Physical examina- 
tion August 26, 1933 revealed a large mass in 
the gastric region which was thought to be a 
malignant tumor of the stomach. This was 
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confirmed by radiologic examination. A suspi- 
cion of metastasis to the right lung was corrob- 
orated by a radiograph. The patient developed 
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case also illustrates the known fact that onl 


when the lesion is extensive can the film be o 
diagnostic importance. Most of the small lesion 


A B 


process. 


a transverse lesion of the cord (October 2, 1933). 


Radiograph of the spine (October 3, 1933) 
showed metastatic foci in the twelfth dorsal 
and first, third, and fifth lumbar vertebrae. 
Post-mortem examination (October 16, 1933) 
revealed a scirrhous carcinoma of the stomach 
with metastases to the thoracic and abdominal 
lymph nodes, liver, pancreas, lungs, pleurae, 
suprarenals, intestines, broad ligament of the 
uterus, sternum and vertebrae. The vertebral 
column showed a collapse of the fourth dorsal 
body with compression of the spinal cord. 
Each body of the vertebral column was more 
or less infiltrated by tumor tissue, and in almost 
every case the infiltration was extensive. This 


Fic. 1. A, B. Radiographs of dorsal and upper lumbar vertebrae disclose moderate dorsal kyphosis with slight 
wedging of dorsal vertebral bodies. c. Radiograph of lumbar vertebrae shows no definite evidence of a neoplastic 


were not discernible in the radiologic examina- 
tion of the spine while the patient was alive, or 
of the vertebral column examined at 


even 
postmortem. 
Case iv. F. K., aged thirty-seven, com- 


plained in June, 1933 of pain in various muscles 
of the body. Occasionally the pains were 
localized to the larger joints. No definite 
diagnosis was made. On readmission (March 
24, 1934), she complained of loss of weight and 
severe pain in the left hip. Radiographs of the 
skull, vertebral column, pelvis, hips, ribs and 
chest showed all the osseous structures to be 
involved by fine and large-sized lesions, proba- 
bly of metastatic origin. 
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The post-mortem examination (April 22, 
:934) showed a diffuse osteosclerotic process in 
the vertebral column due to diffuse metastasis. 


Fic. 2. Photograph of bisected spinal column (post- 
mortem specimen) exhibits invasion of vertebral 
bodies by metastatic nodules. 


This was secondary to a very small primary 
tumor in the lung. Radiograph of the vertebral 
column removed at postmortem disclosed 


diffuse osteosclerosis with multiple foci of 


metastasis. 

This case is interesting in that the dense 
shadows cast by the osteosclerotic process in 
the spine on the radiograph permitted the easy 
detection of the soft areas of metastatic tumor. 

Case v. B. V., aged forty-two, complained 
of constipation and abdominal pains. The 
physical examination (August 16, 1933) re- 
vealed an enlarged spleen; the blood count 
showed a leucopenia. A clinical diagnosis of 
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abdominal Hodgkin’s disease was entertained. 
Radiograph of the lower dorsal and lumbar 
vertebrae disclosed nothing unusual. 


Fic. 3. Radiograph of specimen (Fig. 2) illustrates 
areas of tumor invasion. 


The post-mortem examination revealed 
Hodgkin’s disease of the spleen and medi- 
astinal lymph nodes. The vertebral column 
presented on gross examination moderate 
sclerosis. Microscopic examination showed the 
presence of cellular elements in the intertra- 
becular marrow of some of the vertebrae 
characteristic of Hodgkin’s disease. The radio- 
graph of the vertebral column removed at 
post-mortem disclosed nothing unusual. In 
this case, although the gross and radiological 
examination revealed negative findings, the 
microscopic examination bore evidence of some 
involvement of the intertrabecular marrow in 
some of the vertebrae without any alteration 
in the outlines of the bone trabeculae. 

Case vi. A. K., aged fifty-two, was ad- 
mitted March 4, 1932 with a history of onset 
of a spastic paraplegia with urinary and fecal 
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incontinence following spinal anesthesia, for a 
laparotomy (February 5, 1932) in another 
hospital. Radiograph of the spine (taken 
through a jacket) revealed a distinct paraverte- 
bral thickening about the bodies of the eleventh 
and twelfth dorsal vertebrae with compression 
of the twelfth dorsal vertebra (March 5, 1932). 

Post-mortem examination (July 30, 1932) 
revealed a malignant schwannoma with infiltra- 
tion of the tenth, eleventh and twelfth dorsal 
and second lumbar vertebrae, sacrum and 
multiple submucous nodules (nervous elements 
of the ileum). The ribs of the eleventh and 
twelfth vertebrae were separated from the 
vertebral column. The eleventh dorsal verte- 
bra was completely destroyed. The upper and 
posterior portions of the body of the twelfth 
dorsal vertebra were also involved by tumor 
tissue. The second lumbar vertebra and the 
sacrum were similarly involved. The radio- 
graph of the bisected vertebral column dis- 
closed clearly the large foci of bone destruction. 

This case illustrates the point that a tumor 
of the infiltrating type may be difficult to 
locate early radiologically, unless the process, 
if present in the dorsal vertebrae, produces 
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separation or dislocation of the ribs at their 
vertebral insertions (Pomeranz'). 


CONCLUSIONS 


These cases illustrate the difficulty en- 
countered in detecting by radiologic ex- 
amination the presence or absence of 
metastatic foci in the vertebral column. 
Only when the lesion is large enough to 
produce a definite contrasting shadow, or 
when marked osteosclerosis occurs about 
the soft tissue metastasis, can radiologic 
examination show definite evidence of 
metastatic foci. Very often, however, the 
radiologic examination may be the only 
method of confirming the clinical diagnosis 
of osseous metastasis. It must be empha- 
sized that the negative radiologic findings 
are no indication of the absence of meta- 
static foci. Undoubtedly, many primary 
tumors are removed surgically on the basis 
of negative radiologic examination of the 
bones. 


1 Personal communication from Dr. M. M. Pomeranz. 
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If some such wide application of the words “‘occupa- 
tional diseases” is eventually adopted either in 
the law or in decisions under the law, then the 
newly amended law of New York State will 
have embodied some of my major suggestions 
for the possible improvement of compensation 
laws; if, however, the definition of “‘occupational 
diseases” should again be in any way confined 
to diseases labelled by certain diagnoses and to 
diseases caused solely by certain specified 
substances, then practically all the criticism 
voiced in this paper will again apply. 


If, however, the amended law adopts the wider 
(and in my opinion certainly more adequate) 
interpretation of the term “occupational dis- 
eases,” its proper functioning will require 
numbers of highly specialized, qualified and 
unbiased experts capable of passing judgement 
as to the réle of the occupation in the production 
of the dermatosis in each individual claimant. 
(See p. 537 and the Footnote at the conclusion 
of this paper.) 

19. Branpy, L. Medical problems of the New York 
State Workmen’s Compensation law. Med. J. 
Rec., Jan. 4, 1933. 


* Continued from p. 550. 
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ECAUSE of the fact that osteo- first injury. Subsequent x-rays show the 
chondritis of the third metatarsal development of Kéhler’s disease.* These 
bone is rather rare, this report is facts make this case of interest. 


Fic. 1. Fracture of first metatarsal bone at base. Metatarsal heads all normal. 


made.' Furthermore in this case the con- This patient, H. G., a white girl, aged 
dition developed following a definite thirteen years, first complained of pain in her 
trauma to the foot. An x-ray picture shows left foot on May 5, 1932. She stated that 


the bones to be normal at the time of the ae _ 
? Kobhler, A. Typical disease of the second meta- 


‘ Campbell, W. C. Text-Book on Orthopedic Surgery. tarsal phalangeal joint. Am. J. Roentgenol., 10: 705, 
Phila., Saunders, 1930, p. 162. 1923. 


* From Surgical Department, Northwestern University Medical School, Chicago. 
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several days before she had struck her left 
foot with a baseball bat. She experienced 
sharp pain at the time, but continued the 
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Two months later the patient returned com- 
plaining of pain over the third metatarsal head. 


Lateral compression of the transverse arch 


Fic. 2. Kéhler’s disease of third metatarsal head. 


game. Since the pain became worse, localizing 
in the left great toe, she sought medical atten- 
tion. An x-ray taken at this time revealed a 
fracture through the base of the first metatarsal 
bone, but otherwise normal metatarsals. (Fig. 
1.) The foot and leg were placed in a cast 
which was worn for five weeks. The foot was 


caused marked pain. The arch was strapped 
and a metatarsal pad placed in the shoe. This 
treatment gave definite relief for a time. She 
reported some six months later that her foot 
gave her no trouble when she walked barefoot, 
but hurt when she put on a shoe. This pain 
was relieved by a metatarsal pad. 


Fic. 3. Kéhler’s disease of third metatarsal bone. More advanced. 


taken out and the joints moved at regular 
intervals during this period. An apparently 
uneventful recovery was made. 

On June 17, 1932, the patient complained 
of pain over the second and third metatarsal 
heads. It was assumed the pain in the arch was 
due to the weakened condition of the soft 
parts from wearing a cast. Contrast baths and 
exercise to build up the arch were prescribed. 


On July 3, 1933, she again came into the 
office complaining of markedly increased pain 
over the head of the third metatarsal bone. 
An x-ray taken at this time showed flattening 
and irregularities in the third metatarsal head, 
characteristic of Kéhler’s disease. (Fig. 2.) 
She was given a series of diathermy and mas- 
sage treatments and a lift was worn on the 
sole of the shoe, just proximal to the transverse 
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rch. This lift was worn continually until 
February 19, 1935. The patient was seen at 
‘arious intervals during this time, and in spite 
of all treatment there was no regression of the 
lisease. She complained that when walking 
or exercising as playing golf or baseball the 
pain became intense. X-ray showed progress 
of the osteochondritis. The head of the third 
metatarsal bone was wider, more flat on the 
end and roughened on the sides. (Fig. 3.) 
Operative removal of the third metatarsal 
head was advised. 

February 20, 1935, the patient entered the 
Evanston Hospital. Physical examination was 
negative except for a palpable nodule of bone 
at the head of the third metatarsal bone, and 
tenderness over this region. 

Past history revealed that she had had 
chickenpox and pertussis in childhood. She 
had been diagnosed a hypothyroid by her 
physician and was taking thyroid extract. 

Her mother had a tumor of the pituitary 
gland which had given slight symptoms of 
acromegaly for several years. The father and 
one other sister were alive and well. 

Blood and urinary studies were normal. 

The night before operation a sterile prepa- 
ration was done. The foot and leg were shaved, 
then thoroughly washed with tincture of green 
soap, followed by ether and alcohol. The area 
was then painted with tincture of iodine, which 
was in turn removed with alcohol, and the 
leg wrapped in a sterile dressing. 
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At operation a Martin bandage was applied, 
over the dressing, and the part repainted with 
iodine. An incision was made over the third 
metatarsal head slightly lateral to the mid line. 
The bone was visualized, the periosteum 
stripped back and the diseased head of the 
third metatarsal bone removed. The wound 
was closed with plain catgut for the subcu- 
taneous tissues and black silk in the skin. A 
plaster cast was applied over sterile sheet 
wadding. 

The patient ran an_ uneventful 
course and was discharged from the hospital 
on the fourth postoperative day. On the tenth 
day the cast was removed and active and 
passive motion allowed on all joints. After 
four weeks the cast was removed at night. One 
week later a shoe was tried at limited periods. 
At the present time, eight weeks after oper- 
ation, the patient walks and exercises without 
pain, and has taken up tap dancing without 
inconvenience or trouble of any kind. 


afebrile 


CONCLUSION 

1. A case of osteochondritis of the 
third metatarsal head is reported, unusual 
because of its location. 

2. This case is of particular interest as 
it was closely followed with x-ray exami- 
nation before the onset and during the 
course ‘of the disease. The onset occurred 
after a definite history of trauma. 
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GREENE AUTO-TRANSFUSION APPARATUS USED IN 
ASEPTIC HEMOPERITONEUM 


Jesse J. GREENE, M.D. 
Assistant Visiting Surgeon, Harlem Hospital 


NEW YORK CITY 


HE apparatus for this method of 
auto-transfusion consists of a special 
flask with a capacity of 1000 c.c. The 


Fic. 1. A. Tube from suction machine to flask. B. Special 
flask. c. Tube from flask to patients vein. p. Tube 
from flask to peritoneal cavity. 

mouth of the flask accommodates a No. 5 

rubber stopper which has holes. 

Through one of these holes passes a tube 

which connects with the suction machine; 

to the other hole is attached the suction 
tube which leads to the abdominal cavity. 

The flask itself consists of three parts. The 

upper and lower parts are made of pyrex 

glass and screw into the middle part which 
is made of aluminum. Between the upper 
and middle parts is a screen of wire gauze 
with gaskets above and below it. Between 
the middle and lower parts is a finer screen 
with gaskets similarly placed as above. 

The screens serve as a filter which removes 

the blood clots that might pass through the 

suction tube. To the lower part of the 
flask is attached a rubber tube which leads 
to the vein of the patient. A clamp on 


the rubber tube just below the flask closes 
the lumen of the tube while the suction 
machine is running. The flask is suspended 


Fic. 2. Parts of special flask. a. Upper part of flask, 
pyrex glass. Bs. Middle part of flask, aluminum. 
c. Lower part of flask, pyrex glass. p. Upper coarse 
screen. E. Lower fine screen. 


on a stand from 5 to 7 feet above the floor. 

Five minutes before the apparatus is 
used, 100 to 150 c.c. of normal saline 
solution is poured into the flask and an 
infusion is started. When the peritoneal 
cavity is opened the tube at the bottom of 
the flask is clamped, the stopper is pushed 
down tight and the blood is sucked into 
the flask. The suction is finished in two or 
three minutes. The clamp at the bottom 
of the flask is opened and the blood flows 
into the vein by gravity. To prevent 
clotting, an ampule of sodium citrate is 
added to the flask before suction is begun. 

This is the most efficient method because 
the maximum amount of blood can be 
utilized. It is simple to operate and surgical 
asepsis Is easily maintained. Its efficiency 
has been proved by clinical experience. 

I am of the opinion that the greatest 
use can be obtained in cases of hemoperi- 
toneum from ruptured extra-uterine preg- 
nancy and traumatic subcutaneous rupture 
of the spleen. Other indications of a similar 
character will readily occur to the reader. 
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A NEW BLOOD TRANSFUSION APPARATUS 


Davip J. CALICCHIO, M.D. 


BOSTON, MASS. 


| HE electric blood transfusion appara- 
tus here illustrated is a machine new 
in conception, in construction, and in 


. Apparatus ready for use. Front tube, with 
connecting glass, is on recipient’s side. Back tube 
is for donor’s side. 


its method of operation. The apparatus con- 
sists of a steel pump driven by a shaft, 
which in turn is moved by an electric 
motor. The inside of the pump is analogous 
to the cardiac mechanism. Two chambers 


within the pump, although independent of 


each other, are so constructed that while 
one chamber is filling the other chamber is 
emptying. This action is accomplished by 
means of a rotary disk within the pump, 
which automatically shuts off pressure on 
the donor’s side and opens it on the side 
of the recipient. 

A counting chamber enables the operator 
to accurately estimate the amount of blood 
transferred from the donor to the recipient. 


Transfusion can be made at low, moderate, 
high and very high speeds. Under ordinary 
conditions, at moderate speed, 500 c.c. of 


Fic. 2. Apparatus with pump dismounted. Pump, on 
left, is inserted in block of wood to hold it in upright 
position, 


blood can be withdrawn and given in 
seven minutes, the flow of blood at all 


Fic. 3. Top of pump uncovered, showing two chambers 
within pump. On left is cover of pump; on right, 
clamp to make cover secure. 


times being continuous, uncitrated and 
direct. 

The pump is removable and easily 
dismounted for sterilization purposes. 
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NEW SPLINT FOR THE TREATMENT OF FRACTURES AND 
INJURIES AT THE ELBOW JOINT* 


NaTHAN H. RACcHLIN, M.D. 


Attending Orthopedic Surgeon, Beth Moses Hospital, Brooklyn, & Neurological Hospital, New York City 


BROOKLYN, N. Y. 


HE elbow being a ginglymoid joint, 

the articular ends are in close contact 

with each other and motion is limited 
to the antero-posterior direction. Therefore 
any injury at or about the joint structure 
tends to limit the degree of that motion 
and interferes with the proper function of 
the limb. 

Function being the ultimate objective of 
any treatment, our aim is to attain the 
maximum. 

It has been the usual practice to im- 
mobilize all these injuries except that of the 
olecranon process in the Jones position. 
After the designated period of immobiliza- 
tion Is over, the splints are removed and 
the patient is instructed to move the fore- 
arm actively, and is given various types of 
physiotherapy and later passive motion. 
Difficulties are frequently encountered at 
this stage varying in degree according to 
the age and type of patient and the severity 
of the injury. The ultimate results are, to 
say the least, unsatisfactory. 

The Jones position is recommended 
primarily to retain the fragments in proper 
place and secondarily, in the event of a 
resultant ankylosis, to maintain the fore- 
arm at the angle of greatest usefulness. 

It appears that the greatest obstacle to 
obtaining the desired result is the inability 
to move the forearm after even the shortest 
period of immobilization. In an attempt to 
analyze the situation the writer came to 
these conclusions: 

1. An injured limb will always assume 
the position of rest and will tend to return 
to the same position later, even if tem- 
porarily prevented from doing so by 


splinting. On the other hand, greater 
difficulty will be met with, in an attempt 
to move the forearm away from that posi- 
tion, once it has been allowed to remain in 
it. 

2. The flexor group of muscles main- 
tain a degree of tonicity and as a whole 
have greater strength than their opposing 
extensors. 

3. It is a proved fact that a muscle that 
is allowed to rest without tension retains 
to a degree its power and relatively loses 
power if held in a stretched position for 
any length of time. Given an injured fore- 
arm that has been maintained in flexion, 
with the strong flexors in contraction and 
retaining their strength and the opposing 
extensors relatively stretched and weak- 
ened, the surgeon is immediately confronted 
with the difficulty of overcoming these 
obstacles. 

The next step advised is that of active 
motion, with or without physiotherapy. 
What is active motion? It is the voluntary 
motion of a limb through the contraction 
of a group of muscles and the simultaneous 
automatic relaxation of the opposing 
group. 

The writer has observed that while the 
patient attempts to move the limb by 
voluntarily contracting the muscles activat- 
ing one function, the opposing group fails 
to relax and the greater the attempt to 
oppose them, the more forcibly do they 
contract, so that the two groups are evenly 
balanced in spite of the patient’s efforts. 
Later when passive motion is given the al- 
ready damaged structures are further trau- 
matized and more trouble is encountered. 


* Demonstrated at the meeting of the American Academy of Orthopedic Surgeons. 
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It is therefore clear that in order to get 
the best results in treating these cases the 
following rules must be observed: 

1. Proper reduction of the fracture. 

2. Immobilization for the shortest possi- 
ble period and if not objectionable in a posi- 
tion opposite to that assumed at rest. 

3. Immobilizing in a splint herewith 
described or one similar to it, permit- 
ting joint motion without disturbing the 
fragments. 

The splint consists, as illustrated, of 
aluminum shells for the arm and forearm 
and a leather cuff for each part held 
together by a hinge joint at the elbow and 
maintained in any position from 180° to 
85° by sliding joints on each side that can 
be locked by wing nuts. A steel bar extends 
from the upper and posterior end of the 
humeral end of the splint to a point cor- 
responding to the upper end of the scapula. 
A buckle is attached to the end of that 
bar and another to a point 6 inches below 
the upper one. A leather strap between the 
two buckles across the shoulder girdle 
anteriorly gives further fixation to the arm. 

X-rays can be taken without removing 
the splint. When it is deemed advisable 
to institute motion, the wing nuts are 
opened and the joint is freed. 

The patient after a designated period of 
immobilization is encouraged to move his 
forearm and even advised to help along 
passively with the other arm. 

Physiotherapy may be instituted at any 
time of the treatment and helps to absorb 
the exudate, improve circulation, promote 
more rapid bony union and thus aids in 
the restoration of function. 

When bony union has been completed 
and joint motion has been successfully 
maintained, the splint is discarded and the 
patient discharged. 

When the muscles have been more 
resistant to treatment or when treatment 
has been instituted previously by a method 
requiring prolonged immobilization, result- 
ing in stiffness of the joint, the following 
procedure has been followed: 

The patient is given a physiotherapy 
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and dia- 


infra-red heat 
thermia. A stiff leather wrist bandage, 
commonly sold in drug stores, to which are 


treatment of 


Fic. 1. Elbow splint; immobilization in flexion. 


attached two buckles, one on each side, is 
applied to the patient’s wrist. The elbow 
splint, with the upper cuff and shoulder 
girdle fixed, is put on with the lower fore- 
arm part set at an acute angle from the 
fixed position of the forearm. Two leather 
straps, one on each side, are now attached 
to the buckles on wrist bandages and their 
other ends to similar buckles placed on the 
forward part of the splint, thus forming an 
extension traction apparatus. The straps 
are now tightened to a point where tension 
is created on the contracted muscles, but, 
this 1s very important, never to a degree 
causing pain. 

After a period varying from a few 
seconds to several minutes, it has invariably 
been observed that the straps become 
relaxed and after the slack is taken up 
again, the procedure is repeated until the 
maximum degree of extension is accom- 
plished without discomfort to the patient. 

The traction bands from the wrist are 
now reversed and the loose ends attached 
to the buckles similarly fixed on the upper 
bar, one strap above the shoulder and the 
other to the lower buckle under the axilla. 
The traction is similarly produced to cause 
flexion in the same way, it being borne in 
mind that one should not increase traction 
to the point of creating pain. 

Thus one is enabled to increase relatively 
in one session both flexion and extension, 
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very often about 15° for each, or a total of 
30°, and what is most important this is 


accomplished without undue force, as 


Fic. 2. Elbow splint in traction to increase flexion. 


evidenced by absence of pain and no 
traumatization of the tissues. 

The patient does not and cannot offer 
any resistance and even children have 
learned to lose their fear and become most 
cooperative. The results are so apparent 
that they become enthusiastic and most 
cooperative. 

By taking up the slack on the traction 
straps after they have caused muscle 
relaxation the moving of the joint to that 
degree becomes a simple and_ painless 
measure. 

In older cases where extensive fibrotic 
adhesions were present with or without 
bony deformities, in some of which forceful 
mobilization of the joint was done under 
general anesthesia without any permanent 
gain, we were still able to increase the 
range of motion by a similar process 
except that we had to exercise considerably 
greater traction force. 

The results of the treatments by these 
measures have been most gratifying in a 
group of patients over a period of ten 
years, the great majority having about 
100° of joint motion. 

No case of compound fracture has come 
under our observation, but if it presented 
itself, it no doubt would be treated in a 
similar way, yet we would have the 
advantage of being able to give proper 
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attention to the wound without disturbing 
fixation. 
One case: a comminuted fracture of the 


Fic. 3. Elbow splint in traction to increase extension. 


articular end of the humerus with disloca- 
tion of the forearm, resulted in bony 
union with partial displacement and with a 
range of motion of 150° to 85°, which I 
considered a bad result. 

Another patient with low grade osteo- 
myelitis of the humerus near the elbow 
joint, who had been treated in a local 
hospital, came in with discharging sinuses, 
soft tissue infiltration and joint fixation In 
flexion. The bone was curetted and healed 
and the joint was mobilized by the method 
described to almost normal range of motion 
and the patient returned to his occupation, 
that of a special officer. 

In conclusion may I repeat the advan- 
tages of this method: 

1. Adequate immobilization can _ be 
secured without locking the joint 
permanently. 

2. When joint motion becomes neces- 
sary, it can be secured without disturbing 
the fragments and without pain to the 
patient. 

3. Passive motion can be given with the 
least discomfort. 

4. Compound fractures can be similarly 
treated, full attention being given to 
treatment of the wound. 

The splint as made is interchangeable for 
either arm. Smaller sizes will be needed for 
children. 


[From Fernelius’ Universa Medicina, Geneva, 1670.] 


BOOKSHELF BROWSING 


PARACELSUS AND THE PHILOSOPHER'S STONE* 


MaArTEN TEN Hoor, PH.D. 


Department of Philosophy, Tulane University of Louisiana 


NEW ORLEANS, LA. 


N the history of civilization there 
occasionally appear striking personali- 
ties whose exact contribution to prog- 

ress is never finally determined by 
historians. Even their biographies are 
mixtures of fact and fiction, of attested 
record and romantic legend. They appear 
on the scene in the early days of a period 
of change and they make their exit with 
the world, or some part of it, in turmoil. 
They do not. really create change, for 
they appear when the conflicting elements 
are already at work: rather they are 
catalytic agents who seit off the reactions 
and leave a fundamentally unstable civili- 
zation violently disturbed. And then it 
remains for the historian to determine 
their exact contribution to the disturbance. 
Paracelsus was such a character. | 
propose in this essay to give a brief report 
of some of his doctrines and to attempt to 
show how these doctrines acted and 
reacted with the orthodoxies of his day, 
and particularly how they were influenced, 
positively and negatively, by the contend- 
ing religious dogmas and_ philosophical 
generalizations of the Renaissance. How- 


ever, because of the fact that estimates 
of his contributions to various fields of 
intellectual activity seem always to have 
been strongly affected by estimates of his 
personality, it may be worthwhile to 
recall some of the more important facts 


of his life. 


I. LIFE 


Theophrastus Bombastus von Hohen- 
heim, called Paracelsus, was born in 
Einsiedeln, Switzerland, on December 17, 
1493, one year after the discovery of 
America by Columbus. His father was a 
practicing physician who awakened and 
nurtured in Paracelsus, from childhood on, 
an interest in alchemy, “‘herbology,”’ 
and other semi-sciences of the day. Dur- 
ing his rather hectic life, Paracelsus was a 
practicing physician and a surgeon in the 
wars, and withal a great traveler, one 
might almost say a wanderer. For his 
failure to settle down and become a stable 
and respected citizen of some community, 
Paracelsus was often severely criticized, 
and some of his responses to this criticism 
are worth quoting: 


* Address delivered at the Annual Meeting of the Tulane University Chapter of Alpha Omega Alpha. 
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No one’s master grows in his own house nor 
his teacher behind the stove. . . . A physician 
must be a traveler . . . for diseases wander 
hither and thither. . . . The English Humours 
are not the Hungarian, nor the Neapolitan the 
Prussian. . . . Also, the physician must be 
an alchemist . . . therefore he must seek out 
the matrices in which the minerals grow . . . 
the mountains will not go to him, he must go 
to them. . . . Does not a lover go to see a 
pretty woman? How much better to pursue a 
beautiful art. He who will investigate [nature’s] 
ways must travel her books with his feet. 


Very likely this statement is in part a 
defense of a deliberately selected mode 
of life, in part, a rationalization of a 
congenital restlessness. 

There is no positive evidence that 
Paracelsus ever received the degree of 
Doctor of Medicine from one of the existent 
universities, though it is now generally 
accepted that he did. It is certain that 
he became City Physician of Basel about 
1526, where he treated some famous 


patients, notably Frobenius and Erasmus. 


However, his career here was soon inter- 
rupted. From the beginning he was bitterly 
opposed by the Galenic professors of 
medicine at the University of Basel; 
and Paracelsus, in turn, missed no oppor- 
tunity to attack them. Because of his 
irritable temper, Paracelsus invited opposi- 
tion; he enjoyed conflict and went out of 
his way to crusade for his reforms. The 
inevitable crisis was not long in arriving: 
When a city counselor whom he had cured 
refused to pay his fee, Paracelsus sued him. 
The court ruled against Paracelsus, where- 
upon he indulged in a terrific tirade on 
the corruption of courts in general and 
his judges in particular, with the natural 
consequence that he was forced to flee 
Basel. 

For the remaining thirteen years of his 
life he was more or less of a wanderer, 
partly because of his innate restlessness, 
partly because he found it impossible to 
make a living in the cities where he now 
and then attempted to settle down, 
partly because of the opposition and 
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sometimes even persecution of the univer- 
sity professors of medicine, and _ partly 
because he could not find a congenial 
environment. He devoted his time to his 
practice and to the writing of numerous 
treatises on medicine, surgery, chemistry, 
and allied subjects, almost all of which 
were refused publication in his day because 
of the vigilant censorship of the entrenched 
Galenists. One authority claims that re- 
cognition of his published work was limited 
to Greater Surgery, which was either 
ignored or more or less tolerated because 
surgery was not considered a respected 
art and was left for the most part to 
barbers, etc. Evidence of his interest in 
the pseudo-science of his day is indicated 
by the fact that he indulged in occasional 
astrological prognostications of political 
events. He died at the age of forty-eight 
in the year 1541, in Salzburg, where he 
seems to have found some peace and to 
have enjoyed reasonable security. 


2. GENERAL PHILOSOPHICAL AND 
SCIENTIFIC BACKGROUND 


It is a well-known fact that philosophy, 
during the Middle Ages, was under the 
domination of theology, and that this 
domination was, to a considerable extent, 
broken during the Renaissance. It is not 
so clearly understood that philosophy, 
once it had escaped from the medieval 
constraints, sought in its turn to dominate 
the scientific developments of the day. 
The embryonic sciences of this period thus 
were repressed by both. On the one hand, 
theology sought to dictate interpretations 
of scientific data in terms of religious 
dogmas; on the other hand, philosophy 
sought to dictate interpretations in terms 
of metaphysical generalizations. In spite 
of the fact that pressure was exerted by 
the church in the one case and by uni- 
versity authorities in the other, we should 
not make the mistake of assuming that 
scientific minds of this period did not 
often willingly accept philosophic postu- 
lates as the starting-point of their scientific 
inquiries and proceed with their interpreta- 


New Series Voi. XXX, No. 3 


tion of natural phenomena in terms of 
these postulates. Although it is true that 
the church condemned the Copernican 
system and showed an unfriendly attitude 
to free scientific inquiry, it is also true 
that some of the scientific minds which 
had become emancipated deliberately ac- 
cepted classical philosophical systems and 
proceeded to build their scientific systems 
on these. Paracelsus was, to some extent, 
one of those scientific pioneers who sub- 
stituted metaphysical generalizations for 
religious dogmas, and who, while he was 
seeking to free science from the more 
obvious constraints of Christian theology 
and institutionalized religion, at the same 
time willingly accepted a certain amount 
of domination from the pagan philosophies 
which Renaissance thinkers were seeking 
to revive. To come to a clear understanding 
of the complex, and sometimes confused, 
general scientific and _ specific medical 
theories which he sought to combine into 
a “new” system, we must therefore take 
account of the theological and philosophical 
as well as the scientific influences to 
which he was exposed. 

These were, first, the dogmas of the 
medieval church, mixed with a certain 
amount of “purified” Aristotelianism; 
secondly, the philosophical generalizations 
of the newly revived classical philosophical 
systems, particularly Neo-Platonism; and 
thirdly, the primitive but rapidly develop- 
ing empirical spirit of the sciences and 
pseudo-sciences of the day. 

Two doctrines of medieval theology had 
an important bearing upon the problems 
and the development of natural science in 
general and medicine in particular: first, 
the doctrine that the natural world was 


material in substance, basically evil, and of 


temporary interest and importance only. 
Obviously, knowledge of this natural 
world, in the sense of modern science, was 
at best of minor importance. As for pain 
and disease, they were the natural conse- 
quences of sin and just punishment for evil 
and they could not be escaped. Nor should 
any effort be made to escape them, for the 
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endurance of them was good for the soul 
and was intended to play a part in the 
spiritual regeneration of man. Secondly, 
there was the doctrine that the natural 
world was part of creation, but that it was 
in substance and essence different from the 
supernatural; that is, the theology was, 
for the most part, dualistic. Any change to 
be brought about in the order of nature 
would necessarily have to be brought about 
by the agency of God, that is, by super- 
natural means. In the case of pain and 
disease, prayer and penitence and good 
works were therefore far more important 
remedies than “natural” remedies. Nor 
would natural means have any effect if God 
did not wish them to be effective. 

During the Renaissance, roughly from 
the fourteenth to the seventeenth century, 
this theological view of nature was com- 
bated most strongly and effectively by 
certain classical philosophies which op- 
posed rival conceptions of the origin, 
nature, and importance of the natural 
world to the theological dogmas defined 
above. First, these philosophical systems 
insisted that nature was valuable for its 
own sake, a source of beauty, interest, and 
natural goodness. Secondly, they insisted 
that nature was not a separate material 
realm but a manifestation of the spiritual, 
in substance and essence not fundamen- 
tally different from the spiritual. In short, 
these systems were monistic rather than 
dualistic. 

Before considering the most important 
of these systems in more detail, it should be 
recalled that the Renaissance thinkers did 
not inherit Greek philosophy directly from 
the Greeks but that they received it from 
intermediaries, principally the Arabians, 
by whom the original texts had been 
interpreted, annotated, and in some cases 
corrupted. As a consequence, the revival of 
what were accepted as classical systems 
was really a revival of classical thought 
mixed with considerable Oriental mysti- 
cism. We shall shortly see how this infusion 
of Oriental ideas had especially important 
effects upon Renaissance chemistry and 
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medicine, and consequently also upon the 
scientific conceptions of Paracelsus. 

As has already been indicated, Neo- 
Platonism was the most influential of the 
revised systems, principally because it 
seemed to bridge the chasm between the 
natural and the supernatural, and because 
it thus conferred upon the study of the 
natural world a dignity and philosophic 
importance which it could not possibly 
have claimed under medieval dualism. 
First of all, it substituted for the Christian 
conception of a divine personality the 
conception of an infinite essence or divine 
principle of which everything in the world, 
from the lowest material substance to the 
highest spiritual activity, was a manifesta- 
tion. Thus everything was in the last 
analysis divine, or, to give a later interpre- 
tation, everything was in the last analysis 
natural. 

Upon this doctrine of classical Neo- 
Platonism the Renaissance thinkers based 
their doctrines of the Macrocosmos and the 
Microcosmos, that is, of the universe and 
man. Since each individual (microcosmos) 
was a manifestation of the Infinite Essence, 
each man had within him a bit of this 
Essence or Divine Principle. This “vital” 
principle was called the Primus or Archeus. 
Moreover, the internal organization of the 
individual (microcosmos) must then be 
similar to the internal organization of the 
universe (macrocosmos); in fact, each 
individual is simply a miniature universe. 
Now since the individual and the universe 
are the same in essence or principle, they 
can affect each other: the stars can influ- 
ence man and man can influence the stars 
and both influences are natural. In this 
fashion the Renaissance Neo-Platonists 
thought they had transcended the sharp 
dualism between God and man, between 
the natural and the supernatural, which 
had been so frequently affirmed by much 
of Christian theology. 

Out of these philosophical notions, aided 
and abetted by elements of Oriental mysti- 
cism, there developed the conception of the 
“philosopher’s stone,” the formula, princi- 
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ple, or active substance by means of which 
man can influence cosmic processes as well 
as his own internal economy, by means of 
which he can transmute base metals into 
gold, and by the correct use of which he can 
cure all diseases. The concrete means to be 
used were secret tinctures, magic formulas, 
magic numbers, and other mystical “‘con- 
trols.”” Moreover, there was a constant 
search on foot for a panacea, the one, 
universal cure-all, belief in the existence 
and efficacy of which was based on the 
philosophical doctrine that everything in 
the universe was vitalized and controlled 
by the one divine principle, the Primus or 
Archeus. 

The above outlined doctrines were the 
philosophical basis for medieval and Re- 
naissance alchemy, astrology and pseudo- 
scientific medicine. The classification of the 
sciences also roughly followed these princi- 
ples: Physics was a confused mixture of the 
natural sciences, with the emphasis on 
alchemy; mathematics included astrology 
and astronomy, with particular emphasis 
upon the discovery and use of magic num- 
bers; theology was devoted to the study of 
the spiritual principle, the Infinite Essence, 
with strong emphasis upon faith, miracles, 
mystic words and symbols, and wonder- 
working formulae. 


3. PARACELSUS’ PHILOSOPHICAL AND 
SCIENTIFIC DOCTRINES 


Although he accepted much of the 
speculative ideology of the Neo-Platonic 
philosophy of his day, Paracelsus’ scientific 
doctrines deviate somewhat from those of 
the official exponents of this philosophy. 
One reason for this is that he was greatly 
influenced by some of the doctrines of 
Christian theology, and it is therefore no 
cause for surprise to find that some of his 
ideas are quite orthodox. For a further ex- 
planation of his deviation from both the 
Christian and Neo-Platonic philosophies 
we must look to his confidence in, and 
insistence upon, the empirical study of 
natural phenomena, in which respect he 
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was undeniably a “radical,” at least for 
his day. 

For Paracelsus, all sciences could be 
classified into three main groups: Philoso- 
phy (in the sense of natural philosophy), 
Astronomy and Alchemy, and Virtue. 
Natural philosophy was a mixture of all 
the rather primitive physical and biological 
sciences of the day. The particular reform 
—and a very basic one it turned out to be— 
which Paracelsus introduced was the dis- 
carding of the universally accepted 
Aristotelian doctrine of the four elements: 
earth, air, fire and water, and the substitu- 
tion for these of his own candidates, 
mercury, sulphur and salt. Although he 
himself did not consistently work with this 
classification, he did, for the most part, 
insist that with these elements the limit of 
the scientific analysis of nature had been 
reached. 

In his astronomy he accepted the reality 
of the influence of the stars, but he con- 
ceived this influence in less mystical and 
more naturalistic terms. He refused to 
accept the traditional astrological dogma of 
the predetermination of the character and 
the destiny of an individual by the stars 
and their constellations. ““You see Venus 
and Helen of one nature,” said he, “‘and 
though Venus had never existed, still 
would Helen have been a strumpet.”’ He 
agreed that there was a character resem- 
blance between the planet Venus and the 
classical strumpet, Helen, but he denied 
that the planet had had any predetermin- 
ing influence on her character or her 
escapades. However, he did believe that 
changes in the planets have an effect on 
man. To this point we shall return later.! 

The chemistry or alchemy of the day was 
represented by two types of investigators, 
the metallurgists and the occultists. The 
former were much occupied with the search 
for the formula which would make possible 
the transmutation of the baser metals into 
gold; the latter were principally occupied 
with the search for the elixir of life and a 
panacea by means of which all the vital 


1 Cf. discussion of Ens Astrale below. 


ten Hoor—Paracelsus 


American Journal of Surgery 560 


processes of the body could be controlled. 
In both of these types of activities, magical 
and mystical elements were inseparably 
mixed with elements which the modern 
mind would characterize as _ soundly 
scientific. Paracelsus’ conception and prac- 
tice of alchemy were also a mixture of 
primitive metallurgy and medieval occul- 
tism. Although we are not here interested 
in an evaluation of his contribution to the 
history of chemistry, we may call attention 
to the fact that historians are far from 
agreed as to what this contribution was. 
All students of the period, however, are 
unanimous in the opinion that he made at 
least one important advance, namely, 
with his theory of the three elements, 
mercury, sulphur and salt. 

The third science was Virtue and con- 
sisted of knowledge and recognition of the 
will of God and obedience to it. The general 
“scientific” principle on which the theory 
and the practice of this science were as- 
sumed to be based was that the physician, 
or for that matter any scientist, by virtue 
of his understanding of the principles and 
powers of nature, was the agent of the will 


of God. 


4. CONTEMPORARY MEDICAL THEORIES 


All these general scientific notions find 
more detailed and more concrete expres- 
sion in Paracelsus’ theories of medicine. In 
order to make clear why they were con- 
sidered radical and revolutionary, we shall 
briefly contrast them with the orthodox 
medicine of the day. The traditional 
theories were those of the Galenic system 
but as transmitted to the Renaissance 
practitioners by the Arabians, in whose 
hands the classical Galenic theories had 
been considerably mixed with oriental 
mysticism and occultism. It must also be 
noted that there was quite as much author- 
itarianism in the field of medicine as there 
was in the realm of theology. Medical 
principles were not looked upon as em- 
pirical theories which were only relatively 
true and always susceptible of change and 
correction; rather they were viewed as 
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dogmas which were true once and for all. 
No original speculation or experimentation 
was countenanced by the official repre- 
sentatives of the school. Authority was 
vested in the professors of medicine in the 
universities, who were as arrogant and 
dogmatic as some of the contemporary 
religious authorities. Medicine had become 
institutionalized and the professors and 
their disciples were the vested interests. 
That they were a self-satisfied caste which 
was gradually losing the confidence and 
respect of the more intelligent classes is 
indicated by the fact that the professors 
as well as the practitioners were constantly 
being satirized and ridiculed by many 
writers of the day. 

The principal tenets of the Galenic sys- 
tem were the following: There are four 


fluids of the body, corresponding to the 
four elements of Aristotle (earth, air, fire 
and water), namely phlegm, blood, yellow 
bile and black bile. Disease is caused by 
in the properties of these 


disturbances 
fluids or in the balance of these fluids in the 
body. This was the basic principle on which 
the crude and limited symptomatology of 
the system was based. Treatment con- 
sisted principally of bleeding, purging and 
the administration of very complex admix- 
tures of herbs, possibly on the “shotgun 
prescription” principle that at least one 
ingredient was certain to be effective. 
These basic principles of the Galenic sys- 
tem were, in Paracelsus’ time, much mixed 
with occultism, astrological hocus-pocus, 
secret formulae, number symbolism, mys- 
tical words and signs, and some Christian 
dogmas. 

The strange confusions of this system 
are most clearl:; revealed in the accepted 
classification of the causes of disease: (1) 
Disease might be punishment from God 
(an obvious infiltration of Christian the- 
ology) and could be cured only by prayer 
and penance. (2) Disease might be due to 
the evil influence of the devil and his agents 
and could be cured (a) by exorcism and 
purification, conducted under the auspices 
of the church, commonly called white 
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magic and clearly the vestigial remains of 
the priest- -medicine man tradition, or (b) 
by exorcism conducted by wise women, 
magicians, and even by people in league 
with the devil, commonly called black 
magic.? (3) Disease might be caused 
directly or indirectly by the stars, the 
success of treatment being therefore de- 
pendent upon the physician’s knowledge 
of astrology and astronomy and particu- 
larly upon his knowledge of the auspicious 
time for treatment. This doctrine was of 
course principally of oriental origin. (4) 
Finally, diseases might be caused by = 
turbances of the fluids in the body. A 
first, treatment was limited to the on 
drawal of excesses; later there developed 
the additional therapeutic principle of 
adding fluids or vital substances. Out of 
the latter there grew an interest in, and an 
attempt at, the development of a primitive 
materia medica. 

This system then represented a mixture 
of pagan and Christian religious ideas, of 
primitive Aristotelian science, of oriental 
mysticism and occultism, and of a com- 
mon-sense empirical knowledge of the 
effects of herbs, etc. The basic postulates 
of the system were those of a metaphysical 
dualism, which conceived of the sources of 
disease as being for the most part outside 
of the body and of a nature different from 
the nature of the body. Because of this 
postulation of the ultimate difference in 
essence between the natural and the 
supernatural, and the supposedly implied 
doctrine of the supernatural origin of 
disease, there was a hesitancy to accept 
‘natural’? cures and a willingness to trust 
magical, occult and religious therapeutic 
agencies. 


45. PARACELSUS MEDICAL THEORIES 


Paracelsus’ views contain some rem- 
nants of this, the crudest and least ration- 
alized form of Christian dualism, but for 


2 Recall in this connection Goethe’s “Faust” and 
the literary theory that Paracelsus was the model for 
Faust. 
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the most part his theories of the nature of 
disease and its cure are based upon the 
newer monistic doctrines of Neo-Plato- 
nism. According to him there are five 
active principles which directly or indi- 
rectly affect the health of man: (1) Ens 
Astrale, the sidereal or planetary influence, 
which was, however, not conceived in the 
crude and occult terms of medieval astrol- 
ogy. The health of man was not affected by 
astral bodies in the sense that the planets 
predetermined the day of his death or the 
diseases he would experience in his life; 
rather, it might be affected by effluvia from 
planets, especially while there were unusual 
disturbances afoot on the heavenly bodies. 
If we are a bit charitable and conceive of 
this somewhat after the manner of the 
modern theory in accordance with which 
sun-spots affect the general conditions of 
health on the earth, it will readily be seen 
that this particular influence was con- 
ceived in far less imaginative and far 
more naturalistic terms than was the case 
in the Galenic system. 

(2) The second type of influence was 
the Ens Veneni or the influence of those 
poisons which were supposed to be intro- 
duced into the body with food. The 
separation of the nourishing and the 
poisonous elements had to be accomplished 
within the body through the agency of the 
Archeus, the divine essence, which was 
present in every body as in every existing 
thing. The Archeus or Primus was thus the 
body’s alchemist, that is, chemist. The 
Archeus, as has already been stated, was 
the Neo-Platonic conception of the basic 
and ultimate life-giving and directive 
principle, the very essence of all that exists, 
the first principle, the active form of the 
divine and infinite essence, of which all 
things are but manifestations. It is not a 
transcendent personality like the Christian 
God; it is more like an immanent force 
which controls all things, both man, the 
microcosmos, and the universe, the macro- 
cosmos. Thus man and the universe are in 
essence one and the same, and the principle 
which intelligently directs macrocosmic 
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events also directs microcosmic events. 
Thus the Archeus or divine essence in man 
controls the internal chemistry of the body 
and preserves its health. 

(3) A third cause of disease was to be 
found in the Ens Naturale, by which 
Paracelsus seems to have meant the unique 
congenital physiological organization of 
the particular individual. Again, this was 
conceived in terms of the analogy of the 
macrocosmos and microcosmos. Just as 
the stellar universe has a unique type of 
sidereal organization or constitution which, 
so to speak, predetermines the course it 
is to run—its biography, in short—so each 
individual body, which is also a kind of 
universe of organs (planets), has a pre- 
destined order or course of life described 
by the complex activity of all the bodily 
organs, and completed when this complex 
activity is completed. Thus at birth this 
life-course is foreordained. If it is fore- 
ordained that the individual bodily system 
is to live ten hours, the circulation of the 
bodily planets will be completed in ten 
hours; if one hundred years, then the 
circulation will not be completed until one 
hundred years have passed. So literally 
was this analogy interpreted that particu- 
lar bodily organs were compared with 
particular planets; e.g., the lungs corre- 
sponded to Mercury, the kidneys to 
Venus, etc. Here we have, of course, a 
suggestion of fatalism, comparable to the 
later notion of recovery or non-recovery as 
predetermined by the innate “vital forces” 
of the body. 

(4) The Ens Spirituale was considered 
the fourth cause of affections of the body. 
The cause of disease was in this case con- 
ceived to be spiritual in the sense of an 
occult psychic influence. For example, by 
thinking, I can affect the health of a man 
through his spirit, even at a great distance. 
To this “telepathic” influence he can 
succumb or resist. Just as my spirit has 
the power of affecting his health, so his 
spirit has the power of resisting. This 
doctrine was, of course, a somewhat 
“natural magic” 


refined variant of the 
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notions which played such an important 
part in the Galenic system. 

(5) Finally, there was the Ens Ideale, 
or the influence of the will of God. Some 
diseases are directly sent by God, and the 
physician is the agent through whom God 
effects a cure. Like the priest, the physician 
is an intermediary between God and man; 
what the priest does for the soul, the 
physician does for the body. As God sends 
illness, so he sends the physician, and at 
the proper time. God does not will that 
the sick shall know that he, God, is the 
real physician; rather it is his will that the 
physician shall seem to have a self-sufli- 
cient technique by means of which cures 
are effected. Moreover, the physician actu- 
ally effects such cures through knowledge, 
though his knowledge would avail him 
nothing if God had not willed that a 
certain procedure should be the modus 
operandi of physiological “‘salvation.’’ Con- 
trary to the official views of the church, 
Paracelsus insisted that the church hier- 
archy in this case was not the proper 
intermediary between God and man. 

Several points of interest must be 
specially noted in this doctrine. In the 
first place, Paracelsus seriously offended 
the church authorities by his uncom- 
promising insistence upon the professional 
self-sufficiency and independent authority 
of the physician. Secondly, the close 
parallel between the doctrine of mediation 
in connection with the salvation of the 
soul and in connection with the cure of the 
body indicates that Paracelsus here again 
drew from Christian theological sources as 
well as from Neo-Platonic sources. How- 
ever, It must not be overlooked that 
Paracelsus also insisted that the physician’s 
ability to act as a mediator in the case of 
illness was made possible by the fact that 
(a) disease was but a special case of natural 
cosmic processes, and (b) that the physi- 
cian’s knowledge of these cosmic processes 
made it possible for him to effect a cure. 
Nowhere better than in this doctrine can 
we find an illustration of the confusion of 
pagan philosophical and Christian religious 
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elements which was so characteristic of 
Paracelsus and his day. Especially in this 
last doctrine do we see the struggle between 
the Christian attitude of submission and 
humility and the newer attitude of faith 
and confidence in the ability of man to help 
himself by means of scientific knowledge. 

When we turn our attention to other 
medical theories of Paracelsus we find this 
same association of inconsistent notions. 
In some of his writing he advances the 
view that disease is itself a natural organ- 
ism, a microcosmos working towards the 
dissolution of the body into the basic 
elements, mercury, sulphur and salt. Physi- 
ological disturbances indicate a struggle 
between the life-sustaining principle, the 
Archeus, and the life-destroying principle, 
disease, the latter being a kind of parasitic 
substance or force. No doubt this doctrine 
was in Paracelsus’ mind associated both 
with the Greek philosophical notion of the 
two opposed cosmic forces of love and 
hate and with the Christian doctrine of 
God and the devil. Another notion ad- 
vanced by Paracelsus, this time a definitely 
Christian doctrine, was that there must 
be a cure for every disease, for God created 
diseases and would not have created them 
without providing a potential cure for 
each. It was part of God’s eternal plan, 
and it is now his will ‘“‘to manifest his 
power in marvelous ways” to the sick. 

In order not to give the impression that 
Paracelsus was principally a medical theo- 
rist, more inclined to make contributions 
to what we might call the philosophy of 
medicine than to its practice, it may be 
well to refer briefly here to some of his 
practical contributions. First of all, he 
advanced the theory of the active elements 
in medicinal herbs. He insisted that in all 
herbs or mixtures of herbs there are certain 
specific elements which have certain spe- 
cific therapeutic powers. To these elements 
he gave the name, arcana. With this 
doctrine and with his development of a 
technique for isolating these active ele- 
ments, he sharply attacked the extremely 
crude contemporary practice of prescribing 
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horrendous mixtures of herbs based on 
the ‘‘shot-gun” principle. Not only did 
this lay the foundation for the later devel- 
opment of pharmacology but it also gave 
chemistry a new interest and a new direc- 
tion and tempted it away from alchemical 
gold-making and other semi-magical prac- 
tices. Paracelsus is also known to have 
studied, experimentally, hospital gangrene 
and syphilis and to have recognized and 
asserted the hereditability of the latter. 
His theory of the internal body chemist, 
the Archeus, also led to him to make some 
contributions to primitive dietetics. One 
of his principal quarrels with the Galenic 
authorities and practitioners concerned 
the practice of promiscuous and excessive 
bloodletting, which he claimed to be 


stupid, dangerous, and therefore criminal. 
There is also recorded the fact that he 
practiced visiting clinics and gave great 
stimulus and encdiragement to this prac- 
tice. These few examples will serve to show 
how varied and important a part Para- 
celsus played in the history of medical 


practice. 


6. AN ATTEMPT AT EVALUATION 


It remains to make some attempt at a 
general evaluation of this complex and 
versatile genius. There are at least two 
reasons why this can be nothing more than 
an attempt: in the first place, Paracelsus 
has always been and still is to a great 
extent a semi-legendary figure; in the 
second place, his contemporaries, his imme- 
diate successors, and many of his his- 
torians have always been sharply divided 
into two opposing camps, namely, en- 
thusiastic supporters and equally enthusi- 
astic detractors. The former have cate- 
gorically affirmed that he was a skilled 
physician, a wise teacher, a great reformer, 
a pious and philanthropic man, and some- 
what of a martyr. The latter have quite as 
categorically affirmed that he was a quack, 
a charlatan, an egotistic braggart, a 
drunkard, and an eccentric and unbalanced 
rebel. 

A partial explanation for this sharp 
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divergence of critical opinion can be found 
in the character of the age in which he as 
well as the authors of the earliest records 
and critiques of his life and work lived. 
Paracelsus was a borderline phenomenon, 
neither definitely a part of the medieval 
period nor definitely a part of the modern 
age. He and his contemporaries fell between 
the age of medieval dogmatism and modern 
empiricism, between the era in which 
Galenic medicine was supreme and the era 
in which medical theorists and _practi- 
tioners took a purely naturalistic and 
scientific attitude towards health and 
disease. Paracelsus’ era was a mixture of 
Christian dogmatism, resurrected pagan 
philosophical rationalism, fantastic semi- 
oriental occultism and mysticism, common- 
sense empiricism, and some half-digested 
scientific notions. And what is even more 
important in explaining the polemical 
character of the writings of both sup- 
porters and detractors is the fact that his 
age was an age when dialectic, appeal to 
authorities, excommunication, vitriolic de- 
nunciation, official damnation, and ridicule 
and abuse were the favorite and accepted 
weapons of intellectual conflict. Finally, 
Paracelsus was himself an eclectic, selecting 
rom sharply opposed philosophical sys- 
tems whatever seemed to him to be true, 
and not always stopping to determine 
whether the ideas and theories selected 
could be reconciled with one another. 
Moreover, his writings reveal that he from 
time to time announced new views, fre- 
quently without recantation or correction 
of previously announced views. Nor has 
any historian succeeded in tracing a 
definite logical development in his writings 
which might indicate that what seem to be 
inconsistencies are really only stages in his 
intellectual development. 

Although it is clear from all this that any 
attempt at evaluation is more or less fool- 
hardy, there are certain points which can 
be safely made. First of all, it may be said 
in the way of a general evaluation of his life 
and work that his negative influence was, 
historically speaking, more important than 
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his positive influence. He was not a great 
reformer but rather a militant personality 
preparing the way for great reforms. He 
was a corroding agent attacking medieval 
dogmatism, occultism and pseudo-science 
from within. It was therefore of course 
inevitable that he should be a rebel against 
academic authority and a bitter critic of 
his own profession, that he should show no 
respect for the ethics of his profession, and 
that he should heap abuse upon the pro- 
fessors of medicine. He claimed he was 
fighting dogmatism, greed, laziness, big- 
otry and superstition, and although we may 
regret that he did not see fit to do this with 
a reasonable degree of courtesy and toler- 
ance, we must acknowledge that from our 
point of view he was actually fighting these 
evils. Moreover, it may be well here to 
recall Erasmus’ comment on the medical 
profession of his day: “*“The whole art of 
medicine as it is now practised is but the 
incorporated compound of graft and im- 
posture.’ Had his service to the advance of 
science and medicine been purely negative, 
which it by no means was, we could not 
well find fault with him, in view of the 
character of the era in which he lived. 

A second point which it is safe to make is 
that Paracelsus did not break away 
entirely from the bad speculative habits 
with which the science of his day was 
afflicted. He was in no sense a true empiri- 
cist and experimentalist: he continued to 
allow himself to be guided by speculative 
philosophical generalizations and theologi- 
cal dogmas which had no real bearing 
on, or authority in, science. Although he 
protested against the philosophical postu- 
lates of the Galenic system and frequently 
protested against the imposition of the 
authority of religious dogmas on scientific 
investigation, he himself allowed his in- 
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quiries to be influenced by the metaphysi- 
cal postulates of Neo-Platonism, and, at 
times, with equal willingness by some of the 
dogmas of Christian theology. He dis- 
carded the cruder notions of alchemy and 
astrology but nevertheless retained some 
of those which, the modern mind _ will 
agree, were somewhat less fantastic. 

As to his specific positive contribution to 
the advance of science in general and 
medicine in particular, these have already 
been suggested, in the survey of his medical 
doctrines. Suffice it here to point out that 
his ideas and practices in connection with 
the arcana or active elements in medicinal 
herbs are an excellent illustration of what 
for his time was an unusual respect 
for objective facts and _ experimental! 
technique. And it was this common-sense 
respect for facts and for experimentation, 
for what we today call the scientific atti- 
tude and scientific method, that accounts 
for his positive contributions to the ad- 
vancement of chemistry and the theory 
and practice of medicine. 

Finally, we cannot but agree with the 
more impartial of his biographers that he 
revealed throughout most of his life an 
unfortunate emotional and _ intellectual 
instability. We find him combining the 
most foreign notions and doing the most 
contradictory things. He combined pagan- 
ism with Christianity. He died a good 
Catholic but was a friend and supporter of 
the Reformers and even wrote tracts 
against the Catholic Church. He was con- 
stantly involved in disputes, quarrels, 
and he was constantly fleeing from situa- 
tions which his own character faults had to 
some extent created. There is truth and 
pathos, if not tragedy, in his comment 
about himself: “I pleased no one but the 
sick whom I cured.” 
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In this volume by Eusterman, Balfour, and 
their colleagues, such outstanding men in their 
particular field as Walter C. Alvarez, S. W. 
Harrington, Howard R. Hartman, H. F. Helm- 
holz, B. R. Kirklin, Willis S. Lemon, John S. 
Lundy, William C. MacCarty, F. C. Mann, 
A. B. Rivers, H. E. Robertson, Waltman 
Walters, and Dwight L. Wilbur, to quote 
William and Charles Mayo, in the foreword, “‘a 
successful attempt has been made to correlate 
briefly the fundamental facts of the diseases 
of the stomach and the duodenum and their 
relationship to other diseases, and to develop 
those methods of clinical investigation which 
past experience and advancing knowledge put 
at the disposal of the medical practitioner, 
whether or not he is a specialist.” 

In that a group of outstanding men have 
systematized the actual practice of medicine 
as related to this field, and have coérdinated 
what is known to date in this branch of 
medicine, we have a book outstanding in its 
value to practitioners of medicine. Its sixty- 
three chapters, followed by an Appendix, 
Bibliographic Index, and Index of Subjects, 
cover the field most thoroughly and leave 
nothing to be desired even by the most critical. 

Walter C. Alvarez in his chapter on Applied 
Physiology of the Stomach and Duodenum has 
done a creditable piece of work and if done as 
a monograph could well be in the hands of 
most practitioners. The same can be said of the 
chapter on Dyspepsia, Organic, Reflex, Sys- 
temic, and Functional. If space permitted we 
could continue this form of praise for the other 
chapters which are uniform in their high 
degree of merit. 

This book of 951 pages, illustrated, leaves 
one mentally satisfied, and those who purchase 
it will have occasion to consult it often, with 
profit. 


SURGICAL PATHOLOGY OF THE PERI- 
TONEUM. By Arthur E. Hertzler, M.p. 
201 Illus. Phila., J. B. Lippincott Co., 1935. 


This is one of a series of monographs on 
Surgical Pathology. The volumes that have 
preceded it are Surgical Pathology of the 
Diseases of Bones, Surgical Pathology of the 
Skin, Bloodvessels, Muscles and Nerves, Sur- 
gical Pathology of the Genito-Urinary Organs, 
Surgical Pathology of the Female Generative 
Organs, and Surgical Pathology of the Mam- 
mary Gland. That of the Gastrointestinal 
Tract is in preparation, and the Surgical 
Pathology of the Diseases of the Neck, Mouth 
and Jaw, and of the Thyroid Gland will com- 
plete the series. 

Doctor Hertzler writes in a clear, vigorous 
style and reveals an intimate knowledge of his 
subject based on clinical experience covering a 
number of years. It is apparent that in his 
experimental work this clinical experience has 
played a large part. One feels, on reading this 
book, that he has been rewarded with many 
practical suggestions and deductions. Here and 
there one may disagree with the author but on 
the whole the conclusions are orthodox. We 
would advise every young surgeon to read and 
digest the chapters on peritonitis. 

The illustrations by Tom Jones and Barlow 
are excellent. A comprehensive index ends the 
work but a short bibliography is given at the 
end of each chapter. 

Obviously a book designed to be of practical 
aid to a surgeon in his daily work! 


PUERPERAL GyNecoLocy. By J. L. 
Dubis, M.p., F.A.c.S. Balt., William Wood 
& Co., 1935. 


In this small volume of 199 pages the author 
makes a plea for immediate repair of lacerations 
resulting from childbirth and a correction of 
old lacerations that are present at the con- 
clusion of a labor. Naturally, many will differ 
with the author, but to uphold his contentions 
he offers his end-results coverning many years 
of practice in a large series of patients upon 
whom he has operated. Much of the material 
used in the book has appeared in reports 
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previously published. The foreword is by 
P. Brooke Bland of Philadelphia. 

The author covers the usual chapters on 
Anatomy and Physiology of the Genitalia, 
Prenatal Care, The Delivery, etc., but his main 
thesis comes when he deals with Puerperal 
Gynecologic Operations of the Cervix, the 
Urethra and Anterior Vaginal Wall, of the 
Vulvar Orifice and Vagina, of the Anus, and 
Indications for Immediate Repair and Tech- 
nique for Delayed Operations. 

Even though the reader will not agree with 
Dr. Dubis in all details, nevertheless it is a book 
that makes one think, and one for whose 
reading the physician will be rewarded. 


Protapsus pu Rectum. By Dr. Car- 
rasco. Paris, Masson et Cie, 1934. 


Prolapse of the rectum is one of those un- 
usual conditions before which even the trained 
proctologist is likely to stand more or less 
puzzled and embarrassed, wondering what is 
the best method of treatment to carry out in 
the particular case. As usually happens, when 
no one good method of treatment is available, 
the literature is full of descriptions of many 
operations and procedures. In such case the 
experienced surgeon will always suspect then 
that most of these procedures are either useless 
or worse than useless or useful only in the 
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occasional case. Unfortunately, the man who 
describes an operation and reports an excellent 
result on one or two cases is not always eager 
to get into print a year or two later with a 
report that the patient returned as badly off 
as he was to begin with. Carrasco, therefore, 
has done a service in writing this good-sized 
monograph and collecting a large and useful 
bibliography. He gives his own experience with 
a large series of cases, and he describes and 
illustrates the various methods which have 
been used by other men. He concludes that 
there isn’t any one treatment which can be 
used in all cases, and the problem in children 
is likely to be different from that in adults. 
Every case must be studied carefully; if pos- 
sible, the basic anatomic defect must be de- 
tected, and then a suitable treatment can be 
chosen. Naturally, the nature of the operation 
must depend largely on the nature of the fault 
which brought about the prolapse. 

In infants, the most common prolapse is a 
mucosal one, and this can heal spontaneously. 
In adults, the disease generally gets worse and 
worse, and a conservative type of treatment 
cannot be expected to give good results. Often 
the trouble is due to an abnormally long pelvic 
colon with a long mesentery and a very deep 
pouch of Douglas. In such cases, the surgeon 
will probably have to go in above and anchor 
the colon in some way to the abdominal wall. 
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